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Discipline 

CCASIONALLY an American has been both bold 

and frank enough to remind us that as a nation we 
have a distaste for discipline and a lack of respect for 
authority; but our complacency has shed the criticism 
as effectually as a duck’s back turns water. Having 
given no heed to our own critics, perhaps we will the 
more gracefully accept the same sentiment when ex- 
pressed by a friendly but earnest ally. 

It would have had a salutary effect if every intelligent 
man in this nation could have been sobered by the di- 
rect challenge of Capt. Hodder-Williams, of the British 
Expeditionary Force, when he told the mining engineers 
assembled in New York that America’s greatest need 
was discipline and that without it we could not hope 
to win the war. He spoke as one who has been tried by 
fire and who knows what it is to lead troops in whose 
discipline there could be no question. He stated the 
problem tersely when he explained that discipline must 
extend beyond the army throughout the whole people, 
and he illustrated this need clearly when he said that 
the allied armies would take care of the German mili- 
tary forces, but that the American people must match 
the German people in discipline—discipline in saving, 
discipline in co-operation, discipline in sacrifice, disci- 
pline in service and discipline in loyalty to the govern- 
ment. The German people are disciplined, and that 
quality has told in their favor. We too must achieve 
that end, self-taught because no stern, harsh and rigor- 
ous government has trained us. We may scorn the out- 
ward and visible signs of discipline, but we must learn 
to value the inward grace. The great task set for the 
American people by our ally is self-discipline. 


A Little Homily 

on the Tariff 

T A MEETING of the editors of technical journals 

held in Washington some time ago, Chairman Taus- 
sig of the United States Tariff Commission impressed 
urgently upon those present the fact that the commis- 
sion was the creature of Congress and that its function 
was to present facts. “Our business,” said he, “is to 
gather information, and submit reports to Congress to 
enable the Congressional Committee and the legislative 
bodies to deal knowingly with the problems that are 
presented to them.” He said many other things, some 
of which .were confidential and others for publication, 
and his exposition was at once able and thoughtful. 
But let us content ourselves with the foregoing as a 
text, and consider some features that relate to it, most 
of which he did not mention. 

When a tariff bill reaches Congress it has a hard 
row to hoe because the agents of special interests are 
always present, and they move to amend in such a way 
as to benefit the constituent or friend of the amending 
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representative. It is likely that the information avail- 
able from the commission will aid in preventing jokers 
and trades between Congressmen because the proper 
co-ordination of facts leads to the truth, and when the 
truth is made intelligible in this manner tinkering be- 
comes difficult. 

We know very well that Congress can, by a single en- 
actment, ruin a large part of American industry. There 
is no reason to think that it will, unless bolshevikitis 
becomes epidemic in this country, and in that event it 
will not make much difference what the laws are. But 
even with our faces turned toward the morning and 
with hope alive within us, there is one thing of which 
we may be sure; and Congress is bound to be very sensi- 
tive about it because the people at large are growing in- 
creasingly so. It will not do any more to “put some- 
thing over” upon Congress. The general welfare must 
be considered and not that of special interests. If a 
heavy duty on some article made here under difficulties 
is likely to cripple industry at large, it becomes the ob- 
ligation of the industries that use the product to look 
out for this link in their chain of needed materials to 
the end that they can get it made here at a reasonable 
price. If Congress is asked to make it duty-free, very 
likely it will—and then it will proceed to make other 
things duty-free. Congress does not always discrimi- 
nate with nice precision. If a high duty is imposed, 
then industry at large will want higher duties to meet 
the increased cost, and that is the road of danger that 
leads along the line of soap boxes from which orators 
call for unconditional free trade and free love and free 
property. 

The Tariff Commission can give no aid in this con- 
nection. 

Another feature of leading importance that calls for 
an entirely new angle of vision from manufacturers is 
the relation of tariff duties to wages. The old line of 
argument was to generalize and to claim maximum 
duties for the benefit of the American workingman, 
no matter whether he got the benefit in whole or in part 
or not at all. The Commission, on the other hand, will 
look for the specific relations of labor to product; and 
generalizations fall down in the face of co-ordinated 
facts unless they support them. It will examine the rela- 
tion of import duties to wages in detail; it will exhibit 
facts instead of claims. Heretofore the welfare of labor 
has occasionally been used as an argument to cover 
paucity of research on the part of American manufac- 
turers. That will not do any more. American products 
must take their places beside those of foreign make and 
stand or fall by the comparison. Shiftless factory prac- 
tice and wasteful processes will display themselves 
without mercy. Scientific research in foreign laborato- 
ries must be met by research in American laboratories 
and these results must be applied to factory practice. 
This war is causing the whole world to grow very much 
in earnest. It will not do to regard the tariff, as it fre- 
quently has been regarded in the past, as a substitute 
for research. Progressive industry cannot endure such 
a wrench in its intermediates any more. 

In short, with the world sick with grief over death, 
and weary with the fever of anger and war, it will not 
do even to think that prosperity may be achieved by 
legislation alone. Everybody must work, not only hard 
but with intelligence. There will be no protection for 
the incompetent. 
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The Chemical Alliance 


T was necessary to disband the advisory com- 

mittees of the Council of National Defense because 
of a law which was passed making it a misdemeanor 
for anyone acting in an official advisory capacity to 
the government to counsel the purchase of wares 
produced by an organization in which he is interested. 
Inasmuch as the committees comprised the leading 
manufacturers of the country no other course was 
open. At the same time a great deal of useful work 
had been started, and it was suggested that to meet 
the needs of the government each industry proceed 
to organize itself. The Chemical Alliance was pro- 
posed for the chemical industry as a whole and this 
received the hearty approval and encouragement of 
the War Industries Board, more particularly Mr 
Baruch, who, as Commissioner of Raw Materials, has 
to do with the purchase of chemicals. 

There was a considerable number of organizations 
already established, and without taking the place of 
these—none of which covered so wide a field—the 
Alliance sought to profit by their facilities as much 
as possible. Two noteworthy organizations were those 
of the fertilizer manufacturers which has active head- 
quarters in Washington, of which Mr. Horace Bowker 
is the head, and the Manufacturing Chemists’ Asso- 
ciation, of which Mr. Henry Howard is chairman of 
the executive committee. At the first annual meeting 
which we reported in our last number, these gentle- 
men were elected respectively president and vice- 
president of the Alliance, and a board of directors 
consisting of men who occupy the first rank in chem- 
ical industry was chosen. 

The Alliance has a great deal to do, as we shall 
observe in the enumeration of some of its problems. 

There is co-operation with the government through 
the Army, Navy and War Industries Board in the 
continuation of statistical work. An ii:mportant fea- 
ture in this connection is the revision of the forms 
sent to manufacturers for the purpose of gathering 
information. The forms as prepared have overshot 
their mark in calling for such elaborate detail that 
large and important corporations cannot furnish it 
within reasonable time or without serious disturb- 
ances to their procedure. 

Co-operation with other boards in the matter of 
foreign pyrites is needed so that the proper distri- 
bution of the material when it is received to the 
points where it is most urgently required at the time, 
may be provided for. 

The question of supply against the increased pro- 
grams of the War Department is important. If it is 
resolved to increase the production of certain muni- 
tions, the availability of the necessary materials is 
immediately studied and the most expeditious and 
economical program is worked out and presented. In 
this connection the opinions of the leading men in 
the trade are of distinct value. 

The question has occasionally to be determined as 
to certain materials, whether they are made here or 
not; if they are made, who makes them; and if nt, 
who is equipped to make them. 

Statements from all the members of the Alliance 
as to what they can produce constitute information 
that is far more enlightening than statements of tw® 
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or three makers in response to inquiries sent out in 
the usual manner. This detailed information as to 
the capacity of an industry, right up to the minute, 
with the chances of profiteering reduced to the mini- 
mum, is something that never has been available 
before in this country. It also solves problems re- 
lating to coal and transportation, showing how the 
government may supply its needs with the least freight 
movement. Shipments, for instance, of the same mate- 
rial from one producer in New England to the Middle 
West and from another producer in the Middle West 
to New England may thus be avoided in government 
work at a great saving of time and haulage. 

The very delicate question in the case of shortage 
of supplies as to which industries may be curtailed 
with least injury to the general welfare is one to be 
carefully studied and the results contributed to the 
government authorities if they are asked for. 

As chairman of the former Advisory Committee, 
Dr. Nichols introduced a very profitable method of 
procedure whereby, at each meeting, the chairman of 
each section told what had happened within his sec- 
tion since they had last foregathered. This enabled 
the committee to make studies of products that were 
bound to be called for, but for which the authorities 
had not yet formulated their requests. The method 
has been continued. 

In other words, here is a great organization, built 
up of the leading men in chemical industry, the pur- 
pose of which is to help win the war. All manufactur- 
ers of chemicals are urgently invited to join it. It is 
neither a kicking committee nor a profiteering layout. 
It is the strongest and ablest manufacturing board 
ever brought together in the United States in chemi- 
cal industry. 

Manufacturers should swallow their fears that com- 
petitors may find out something about them and join. 
We have just one arch-competitor now and that is the 
German Army and Navy, coupled with the German High 
Council of Deceit. The only way to beat it is to pull 
together. 


Competition in Steel 
After the War 


ONDON Engineering has a very interesting edi- 

torial, printed in part elsewhere, as to the pros- 
pect of iron and steel competition between Britain and 
the United States after the war. There is a decidedly 
able review of what has occurred in the past 30 years, 
Britain losing her supremacy, Germany coming to the 
front and the United States failing to make good the 
promise of 15 or 20 years ago as to its place in the in- 
ternational market, but the editor is less precise when 
referring to prospects after the war. He inclines to 
the general belief that costs will be high in the United 
States, and as to Britain, he is rather oracular—Del- 
phic oracular—in saying that it “rests with them- 
selves,” that their statesmen must protect their mar- 
kets and encourage enterprise, that manufacturers and 
shippers must organize better and the workmen must 
adopt a more enlightened attitude. 

Without wishing to steal any one’s ideas, we venture 
to observe that the same remarks made about the 
United States would not be altogether lacking in point. 
If our government will co-operate with business—and 


METALLURGICAL AND CHEMICAL ENGINEERING 223 


the ice has certainly not merely been broken but melted 
in the past twelvemonth—not if our manufacturers and 
shippers will organize better, but if the government 
will let them, and if our workmen take a reasonable 
view as to working hard and a decent number of hours, 
we can do a great deal. 

In detail, however, we think somewhat more specific 
speculations can be indulged in as to American indus- 
try immediately after the war, say for a couple of 
years, than are hazarded by our London contemporary. 
In the first place, there will be a shortage of shipping. 
“Ships will win the war,” and it seems obvious, there- 
fore, that the war will be won long before there are 
enough ships for the regular commerce of the world. 
Demobilization will employ a great many ships, more- 
over. Export trade will be confined largely to the more 
valuable and more highly finished products, including 
machinery, for instance, rather than the tonnage prod- 
ucts of the iron and steel industry. 

Apart from ocean shipping conditions, the position 
of the United States in relation to the rest of the world 
will be altogether altered. Before the war it was neces- 
sary to have a large favorable balance in merchandise 
trade in order to meet various requirements, iricluding 
payments on American securities held abroad. We quote 
from the annual report of the Comptroller of the Cur- 
rency, made Feb. 1, to the effect that since the war 
started the favorable merchandise trade balance has re- 
sulted in our importing about a billion dollars of gold, 
in practically paying off five billions owned abroad in 
the shape of American securities, and in our loaning 
foreign countries two billions, apart from the large ad- 
vances made by the government itself to our Allies. In 
such circumstances, merely to “break even” as we did 
in the past would involve our importing much more 
merchandise than we exported, instead of the reverse as 
was formerly the case. 

The circumstances will be such as to require the 
keenest effort to maintain a large export trade. Prices 
will be high in the United States, the essence of the 
situation being that the gold dollar will be cheap. That 
will tend to make it difficult for us to export, but easy 
for us to conduct a large domestic trade. A very large 
consumption of iron and steel will naturally be in- 
volved. It is natural that our friends abroad should 
wonder what we are going to do with our surplus when 
we increase productive capacity as we have done in 
the past two years. We have pondered the same idea 
ourselves. In previous cases of expansion, however, we 
found employment for the surplus at home after all. 
Our foreign trade did not grow in the past in keeping 
with our expanding production. 

In the matter of international competition we have, 
perhaps, even greater obstacles to overcome than our 
London contemporary considers. The period was very 
brief when we made particularly cheap steel. It was 
when we were using Mesabi ore from just beneath the 
surface, with a ridiculously low cost of mining, and 
ore that was very much richer than what we are forced 
now to use. More ore must be transported per ton of 
pig iron, and much more limestone and coke used. 
Measured in absolute units of effort expended and 
equipment used, not in the fluctuating standard of the 
gold dollar, our cost of producing steel is much higher 
than when we made our reputation in the closing years 
of the nineteenth century. 
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Factors in World Trade Competition 


force pone analysis of world trade in iron and 
steel recently appeared in the editorial columns of 
Engineering (London), from which we make the fol- 
lowing excerpt: 

The future race for supremacy in the iron, steel and 
engineering export trade, the world’s most important 
group of manufacturing industries, will probably be 
mainly between the United States and the United King- 
dom. In the last thirty years before the war the Ger- 
mans increased their output of iron, steel and engineer- 
ing products, measured in terms of pig-iron, from 
8,000,000 tons a year to 19,000,000 tons. In the same 
period we only increased our output from 8,000,000 tons 
a year to 9,000,000 tons. In the last fifteen years be- 
fore the war the protected, organized and subsidized 
German trade increased its exports of iron and steel 
goods from less than 1,000,000 tons a year to 6,000,000 
tons, while we in those fifteen years only increased our 
exports of iron and steel from 3,500,000 tons a year to 
5,000,000 tons. We lost the lead because we failed to 
protect our industries, failed to organize, and failed to 
work hard. Our statesmen would not give productive 
industry the slightest protection or encouragement, or 
even the commonest of fair play. Our manufacturers 
and shippers would not drop their conservatism, or 
sink their individualism and co-operate for the common 
good. Our workmen lost 100,000,000 separate working 
days by strikes in ten years; they opposed machinery; 
they limited apprentices, and deliberately ‘“slow-timed” 
their work. After the war we have to protect and 
organize and develop our industries on common-sense 
lines, work diligently, enter into preferential trading ar- 
rangements with our Colonies and Allies, and avoid 
German goods. We have to wake up and do these things 
or perish. We can easily beat Germany if we try * * * 
but there remains the question of American competi- 
tion. 

It is, therefore, useful to examine broadly the com- 
parative resources of the United States and the United 
Kingdom. Roughly, there was a world’s export trade 
in iron and steel aggregating 18,000,000 tons a year 
before the war, valued at more than £200,000,000, be- 
sides mathinery valued at another £20,000,000. In 
round figures, Germany was exporting 6,000,000 tons 
of iron and steel annually; Britain, 5,000,000 tons, and 
America, 1,500,000 tons. After the war it is more than 
probable that this trade will be greater in volume and 
much greater in value than before the war. It is highly 
likely that Germany’s share will be much smaller than 
it was before the war, which means that more will stand 
to be divided between the United Kingdom and the 
United States. By the way, these three countries— 
America, Germany and Britain—produce somewhere 
about 85 per cent of the world’s total of iron, steel and 
engineering products. Until the outbreak of war the 
United States, although possessing a productive capac- 
ity equal to that of Britain and Germany put together, 
never had more than a meager share of the world’s 
export business, as indicated by the above figures. But 
the opinion is strongly held in some quarters that Amer- 
ica will henceforth undertake an export trade in some 
way commensurate with her capacity of production. 
What are the prospects? Briefly, it may be said that 
in abundance of natural resources and in amplitude of 
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productive capacity, the United States is in a position 
to undertake something like the lion’s share of the steel 
export business, easily beating both us and the Ger- 
mans; but that in geographical compactness, in the 
powers of cheap production, and in shipping facilities 
Britain is much better situated. The United States has 
the most coal and iron ore. The United Kingdom has 
the best assemblage, manufacturing and shipment 
accommodation. 

In order to weigh up the position and prospects it is 
necessary to take a glance backwards. Between fifteen 
and twenty years ago, while the resources of America— 
and of most other countries, for that matter—were 
egregiously exaggerated, not only by American, but by 
our own public speakers and writers, our own resources 
were just as absurdly underestimated. It was boldly 
declared that America could produce the cheapest steel ; 
that we were rapidly becoming industrially bankrupt 
through the exhaustion of our coal and iron supplies, 
and the United States would soon flood the world’s mar- 
kets with manufactured goods at prices we could not 
touch. But the threatened “American Invasion” did 
not materialize. The Americans vastly increased their 
capacity. Between 1900 and the outbreak of war they 
increased their steel works capacity, in terms of pig- 
iron or steel ingots, from 15,000,000 tons a year to 
nearly 40,000,000 tons. But they exported very little 
more in 1914 than they did in 1900. The bulk of the 
world’s export business had gone to the Germans. 
Relatively, the Americans declined from a promising 
second to a bad third place in the race, whilst the Ger- 
mans went rapidly ahead from third to first place, and 
we fell from a long lead to the second position. If we 
had paid less attention to the threats of American com- 
petition, to the exaggerations of the resources of other 
countries, and to the scares about our own supplies of 
raw materials, and had kept our industries advancing 
concurrently with the world’s growing demand for 
manufactures, we should never have been beaten by 
Germany, nor need we have feared the competition of 
any other country. Although our combined productive 
capacity was less than that of the United States, we 
exported something like 10,000,000 tons of iron and 
steel a year, against America’s 1,000,000 tons to 
1,500,000 tons. 

Now, in view of the coming new international compe- 
tition, it is of prime importance to inquire why the 
United States, with such a huge capacity of production, 
has taken such a meager share of exportation business. 
The reason is that our American rivals have been un- 
able to produce and ship steel goods at competitive 
prices, notwithstanding all their great natural re- 
sources. And this brings us to the central and supreme 
fact in the issues involved. With their iron ore de 
posited a thousand miles from their coal mines, and 
their iron and steel works mostly between 400 miles and 
500 miles from the seaboard, and with wages and sal- 
aries exceedingly high, the Americans have not been 
able to sell at a profit, or at competitive prices, outside 
their own protected home market. Just as the Amer 
icans rapidly increased their works capacity, so the 
costs of their manufacture advanced. 

From time to time we hear a great deal about the 
superiority of American labor, but the figures given in 
this connection are misleading. They make no due 
allowance for the vastly greater expenditure on machin- 
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ery and automatic appliances in America, compared 
with Britain. If half what we have been told so often 
about American efficiency and economy had been true, 
British goods would have been swept clean off the 
world’s markets long ago. The simple fact is that the 
Americans cannot produce and ship general manufac- 
tured goods so cheaply as we can. Some high author- 
ities hold the view that one economic effect of the war 
will be so to enhance our costs as to enable the United 
States to produce and ship at least as cheaply as our- 
selves and the Germans. Many American enterprises 
and associations are laying their plans in this belief. 
Much, if not everything, will depend upon ourselves. 
If we stick too closely to old methods and policies we 
may be beaten both by American and Germans, not to 
mention other nations. If our statesmen will not pro- 
tect our markets and encourage enterprise more than 
they did before the war, if our manufacturers and ship- 
pers will not organize better, and if our workmen will 
not adopt a more enlightened attitude toward machin- 
ery and large-scale production, we shall certainly be 
beaten. But with anything like intelligent co-operation 
between the state and industry, and between capital and 
labor, we should again obtain and retain supremacy in 
the world’s export trade. While the Americans should 
enjoy highly prosperous trade in their own rich, pro- 
tected home market, and obtain a considerable share of 
international business hitherto done by the Germans, 
we should easily take a long lead in the trade in manu- 
factured exports, and also in shipping. 





The Administration Water-Power 
Bill 

T WILL be interesting to relate some of the facili- 

ties that are available for water-power development, 
the reasons why they are not developed, and to point out 
what is necessary to bring this about. 

The occasional River and Harbor Bills that have been 
brought before Congress have been justly criticized. 
They provide in part for prospective river transporta- 
tion with but rare provision for the use of the power 
available at or near the dams. Vast sums have been ap- 
propriated and some work has been done here and there 
in the hope that tug boats and wooden or steel barges 
would come along and carry things—but in the main 
they haven’t come along. 

The waterways and power sites of the country are 
under three departments of government. The navigable 
rivers, including those that are prospectively navigable 
—that is, extensions that may be made by dredging, 
digging canals and the construction of locks and dams 
—are under the jurisdiction of the Secretary of War. 
This jurisdiction is changeable and may be extended 
or withdrawn according to his judgment. The water- 
ways which extend through public lands are under the 
jurisdiction of the Secretary of the Interior. Those in 
the national forests are in the keeping of the Secretary 
of Agriculture. This divided authority has discouraged 
progress. 

To get at the matter more concretely, consider the 
situation in regard to some thirty-two rivers now held 
to be either navigable or prospectively so, which are 
under the jurisdiction of the Secretary of War. The 
list does not include the Hudson or any stream which 
has reached its possible development. On these thirty- 
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two rivers alone there is 10,183,950 hp. available. The 
development of this would add the possibility of 4324 
miles of navigable waterways, in most cases where they 
are greatly needed. In providing for water-power de- 
velopments by private capital it is right and proper 
that the interest of navigation be made a part of the 
contract. The cost to the government for building the 
necessary canals is then but a fraction of what it would 
be under the old River and Harbor Bill method, because 
dams and slack water are already provided by the water- 
power enterprises. 

Another advantage to transportation that would ac- 
crue is that reinforced concrete barges may be built 
very cheaply within a short time and the means of 
propulsion of such barges is often available at the 
waterpower sites. When we burn coal to make steam 
to push a boat ahead a vast amount of energy is lost 
in pushing the water back. With proper electric tow- 
ing facilities this energy is not lost, and the question 
of transportation of heavy staples in the open season 
by rail drops out of consideration except where the 
traffic is too light to bear the cost of installation. 

Abundant and cheap water transportation thus be- 
comes available as soon as our water powers are de- 
veloped. Log-rolling and inertia are likely to disappear 
as soon as a proposal of this sort becomes concrete and 
the public knows what is to be expected of it. Then 
the completion of the whole will be demanded instead ° 
of the wasteful expenditure of money for the major 
purpose of bringing it into circulation in local dis- 
tricts. 

Now of these water-power resources of 10,183,950 
hp.—and they are nearly all attractive engineering 
possibilities—there are already developed, so far as we 
are able to gather, 611,141 hp. Over 9,500,000 avail- 
able horsepower on these thirty-two rivers is unde- 
veloped. The mileage of canals already built is in- 
significant. 

Why is this? First, let us remember that it takes 
far more effort to build a great machine and to start 
it than it does to stop it and break it down. A monkey 
wrench or some emery powder or any one of a great 
many insignificant things can stop a machine. It is 
the same with the machinery of capital in great under- 
takings. Capital invested in water-power propositions 
is a long time investment. It does not turn itself 
over every year or even oftener than once in eight 
years. It is necessary that the fee or title to such 
property be good because the sums required are very 
large and the investor cannot get in and get out like 
a trader on the Stock Exchange. Titles to water-power 
developments have always been rather complex in this 
country. The United States Government is sovereign, 
and licenses can be recalled, although it was held that 
they would not be. With this in view, from ten to 
fifteen years ago the prospects for the construction of 
water-power installations were very favorable, and 
many projects were under way. But on February 27, 
1909, the Hon. James R. Garfield, 2nd, then Secretary 
of the Interior, withdrew the permits to twenty-five 
water-power grants on the ground that it was desirable 
to bring all licenses under new and more restricted 
rules. The effect upon further developments was dis- 
astrous, not because of new restrictions, but because, 
after all, the government might and in fact did with- 
draw licenses after they had been granted. That is 
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what threw the scare into capital. We are not con- 
demning Mr. Garfield; he did what he thought was 
right, without doubt; but he certainly gave a jolt to 
the growth of water-power developments. 

Another cause may be found in the fashion and 
style of the thought of the day. It has been and still 
is held to be contrary to public policy to allow any- 
one or any corporation which enjoys a special permit 
or license from the government to grow very rich. We 
shall make no comment upon this fashion; it is in 
vogue and we should be only wasting our substance in 
opposing it, while it does not need our aid in its growth. 

Our present laws controlling the development of nav- 
igable streams give tenure for a maximum of 50 
years, but at the end of that time the United States 
Government may not only take over the property with- 
out compensation, but even charge the licensee with 
the cost of dynamite to blow up his dam. The result 
of all these causes is hardly less than an embargo on 
the industry. 

In the last Congress the Shields Bill in the Senate 
provided a plain contract for 50 years on “navigable” 
streams (the term being used in the sense of the 
War Department as indicating also those prospectively 
navigable). At the end of such time the govern- 
ment was to have the option to take over the works at 
a fair value, or, if this was not done, the original 
grantee was to remain in possession for an inde- 
terminate time subject to the pleasure of the gov- 
ernment. It provided for the regulation of rates of 
service and maintained that navigation was of para- 
mount interest. It provided also among other things 
that if Congress should cancel the grant the owner 
should be indemnified for his investment at a fair value. 

This met with violent opposition from Mr. Gifford 
Pinchot and his followers; one of the principal objec- 
tions being that the grants would be, in effect, per- 
petual investments, as the inertia of government would 
be too great to provide for taking over the property 
after 50 years. It was also held that the government 
should not pay for appreciation in value. 

This year an administration bill has been introduced 
which is full of merit. It provides a commission of the 
Secretaries of War, Interior and Agriculture, who shall 
be in a position to give a license for 50 years. At 
least two years before the expiration of the term the 
licensee may apply for a new grant. This the govern- 
ment may allow or it may take over the property at a 
fair value not to exceed the actual cost, or a new license 
may be granted to a third party who shall pay to the 
original licensee a fair value not to exceed actual cost 
or, again, a new license may be granted to the original 
licensee under the terms of the then existing laws. The 
Commission may impose a rental for such sum as it 
may determine, but at a minimum of 10 cents per 
horsepower-year. 

The measure as a whole, which includes supervision 
of rates and service, is an excellent one with the ex- 
ception of certain features which may be eliminated ; 
or they may have to be included by way of compro- 
mise. The 10 cents per horsepower-year is a light tax, 
but it has the effect of discouraging the development of 
reserve power before it can be sold. If the incidence 
of this or even a higher tax were to apply as soon as 
power is sold rather than as soon as it is developed, it 
would appear to be better. 
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The main thing is to get the bill passed. It provides 
a 50-year contract, irrevocable except for just causes, 
and with some small changes in minor particulars 
will make of water-power developments a fair bank- 
ing proposition. Control of rates and service is now 
an accepted factor in public service corporations and 
the hazard of confiscation by burdensome impositions is 
no greater than with others. A secure title is abso- 
lutely necessary and this seems assured for 50 years. 

It would seem reasonable to hold, with rates and 
service under supervision and with publicity in financ- 
ing and accounting provided for, that security of pos- 
session and the avoidance of actual loss of investment 
under recapture at the end of the license, would pro- 
vide for the lowest cost of organization and conse- 
quently the lowest cost of service, and that low cost of 
service would be reflected in rates. United States bonds 
sell because they are safe; if there were a question of 
discount at redemption, the discount would show in 
the price. The injection of hazards into a security puts 
it over into the speculative class, depreciates its value 
at the start, and makes it a rich man’s opportunity. 
If the security is good the bonds are easy to sell, 
bonuses do not have to be given, the poor man can in- 
vest his savings in it and nobody is likely to get sur- 
prisingly rich out of it. If the site is good or the 
power is needed, the investors after all may make good 
money out of it, and that is, according to a certain 
prevalent school of political philosophy, a thing to be 
avoided at any cost whatever. 

The passage of this bill, or one with equally fair 
provisions, is urgently needed. We urge it with all 
our might in the name of electrochemistry, which bids 
fair to leave this country if additional water power is 
not soon at hand. We urge it for American farmers 
who need cheap water transportation, as do the manu- 
facturers and merchants of the interior. And we urge 
it for the general welfare. 





New Western Office of Metallurgical and 
Chemical Engineering 


2 the past eight years METALLURGICAL AND CHEM- 


ICAL ENGINEERING has maintained a Western edi- 
torial office at Denver to enable it to reflect accurately 
the progress of Western metallurgy. Recently that 
office has been established at 1101 Newhouse Bldg., 
Salt Lake City, Utah, in charge of Mr. Ernest E. Thum, 
a metallurgical engineer trained and experienced in 
Western practice. Centrally situated in the region 
west of the Rocky Mountains, Salt Lake City has 
gained increasing importance as a metallurgical center, 
and the establishment of our office there will enable us 
to keep in close touch with developments. Our readers 
are invited to call upon Mr. Thum for any service he 
can render. 





Coming Meetings and Events 


Dyestuff Association of America, Rumford Hall, 
Chemists’ Club, New York, March 6. 

American Electrochemical Society, Spring meeting, 
Southern trip, week of April 28. 

American Society of Mechanical Engineers, Worces- 
ter, Mass., June 4-7. 

American Society for Testing Materials, Atlantic 
City, June 25-28. 
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New York Meeting of the American Institute of Mining 


Engineers 








Notable War-Time Gathering of Mining Engineers in Annual Session. 


Tect rical Sessions. 


Sidney J. Jennings Elected President. 





Report of Business and 
Fall Meeting to Be Held in Colorado 








Mining Engineers, held in New York, Feb. 18 to 
21, was a notable gathering of engineers in war 

In many respects the programs had a war inter- 
est and value, and the spirit of national service was 
much in evidence. All things considered, there was a 
csenerous attendance from such distant states as Mon- 
tana, Colorado and Missouri, particularly the last where 
the preceding meeting was held. 


Pe 116th meeting of the American Institute of 


time. 


ANNUAL BUSINESS MEETING 


The tellers appointed to canvass the ballots for offi- 
cers for the year, beginning March 1, declared the fol- 
lowing results: President, SID- 
NEY J. JENNINGS; Vice-Presi- 
dents, HENRY S. DRINKER and 
ROBERT M. RAYMOND; Directors, 
F. G. COTTRELL, HENNEN JEN- 
NINGS, GEORGE C. STONE, SAMUEL 
A. TAYLOR and ARTHUR THACHER. 

The amendment relating to 
qualifications for membership in 
the Institute was carried by a vote 
of 1123 to 59. Under the terms 
of the amendment, which has been 
published in the Institute Bul- 
letin, future members will have 
to meet certain requirements and 
will be classed accordingly. 

Plans were made to hold the 
fall meeting of the Institute in 
Colorado Springs, Colo., and vi- 
cinity. 





ENTERTAINMENT OF MEMBERS 








The work of the Fuel Administration was explained 
by S. A. TAYLOR and M. L. REQUA, the latter having 
recently been placed in charge of the oil division. Mr. 
W. L. HONNOLD spoke for the Belgian Relief Commis- 
sion and explained that during the last six months it 
had been possible to supply only 60 per cent of the 
requirements of Belgium and northern France. A 
total of over $400,000,000 has been disbursed by the 
commission. The War Minerals Committee was repre- 
sented by its Chairman, WILLIAM Y. WESTERVELT, who 
asked support for the bill through which Congress will 
be asked to grant powers to a mineral administrator. 

On Wednesday evening the reception of the incoming 
and retiring presidents, and the 
“Hoover” dinner were held at the 
Hotel Biltmore. President Moore 
acted as toastmaster at the dinner 
and called upon Captain Dulieux 
of the French High Commission, 
W. I. Hotchkiss of the War Min- 
erals Committee, Bainbridge Col- 
by of the United States Shipping 
Board; W. 8S. Miller, geologist of 
Canada, and Sidney J. Jennings. 

The Ladies’ Auxiliary of the 
Institute took charge of entertain- 
ment of visiting ladies. On Mon- 
day visits were made to the art 
galleries of Henry C. Fricke and 
W. A. Clark. A motion picture 
exhibit of devastated regions in 
northern France was given on 
Tuesday, followed by a visit to 
the Metropolitan Museum of Art. 
In the evening President-elect and 











AND LADIES 


A visit to the new subway work- 
ings gave an opportunity to see 
the methods of excavation and timbering employed in 
the hard rock of Manhattan Island and the glacial drift 
of Long Island. In the former case rock excavation was 
carried on for a new subway beneath one in which a 
train was passing on an average of every 30 seconds. 

Mr. MARK R. LAMB exhibited motion picture views 
of Bolivian tin mines. 

At the war smoker, which was presided over by Dr. 
A. R. Lepoux, there were a number of interesting and 
inspiring addresses. Capt. R. HODDER-WILLIAMS of the 
British Expeditionary Force reminded the American 
people of the necessity of discipline, not only in our 
army but throughout the mass of the people. He was 
followed by a representative of France who expressed 
the gratitude of his people for the assistance now being 
rendered by the United States. 


SIDNEY J. JENNINGS 


President American Institute of Mining Engineers 





Mrs. Sidney J. Jennings held a 
reception at their residence. On 
Wednesday morning Dr. ALEX- 
ANDER CAIRNS, representing the Food Administration, 
gave an illustrated talk on “Feeding the Multitude,” 
and was followed by a speaker for the Commission for 
Relief in Belgium. Wednesday afternoon there was a 
theater party for the ladies to see a porformance of 
“Chu Chin Chow.” 


TRIP TO PRINCETON 


Thursday was devoted to an all-day trip to Princeton 
University. Luncheon was served in Proctor Hall of 
the Graduate College, after which President Hibben of 
Princeton addressed the audience. He spoke of the 
fundamental, constructive nature of the work of engi- 
neers, not only in war but also in peace. President 
Moore responded for the institute. 

The party was then conducted through the Ground 
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Aviation School and the scientific laboratories of the 
university and entrained for New York. 


SESSION ON NON-FERROUS METALLURGY 


This session was held on Monday morning with G. H. 
CLEVENGER in the chair. 

The Disadvantages of Chrome Brick in Copper Rever- 
beratory Furnaces, by F. R. PYNE. This paper has 
already been published in our issue for Jan. 1, 1918, 
p. 20. The author had found hydraulically pressed 
magnesite brick preferable to chrome. In discussing 
the paper, Prof. H. O. HOFMAN said: 

“The paper by Mr. Pyne gives clear evidence of the 
difficulties the metallurgist is likely to encounter when 
he tries to recover in the blast furnace the metal from 
old chromite lining used as a refractory material in the 
copper reverberatory furnace. It appears that chro- 
mite cannot be fluxed at temperatures which usually 
prevail in copper blast furnaces. This calls to mind the 
freezing-point curve drawn by M. Simonis of mixtures 
of chromite and kaolinite. (See Stahl und Eisen, 1908, 
Vol. 28, p. 335.) The chromite used in the experiments 
contained 52.9 per cent Cr,O,, 22.6 FeO, 4.8 ALO,, 9.6 
SiO,, 10.1 MgO; the kaolinite was clay from Zettlitz 
with 98.5 per cent clay-substance. The eutectic mixture 
with 35 per cent kaolinite and 65 per cent chromite 
freezes at Seger cone No. 15 (1435 deg. C.), while kaoli- 
nite fuses at cone No. 35 (1770 deg. C.) and chromite 
at cone No. 42 (2000 deg. C.). The curve indicates that 
the difficulty in the blast furnace can be overcome by 
having at the smelting zone a temperature much higher 
than is usual in copper smelting; a charge composition 
similar to that prevailing at the Mansfeld copper smel- 
tery—which gives with 23 per cent coke a slag of the 
composition SiO, 49.09, (FeMg)0O 5.58, (CaMg)O 16.02, 
ALO, 16.02—might flux and fuse chromite.” 

Mr. Pyne said that ferrochromium could be made 
from the chromite and that his company had considered 
installing an electric furnace for this purpose, but the 
war had required their attention on other things. Mr. 
Clevenger said it had been his experience that chrome 
brick formed a poor furnace lining for electric furnaces 
operating at high temperature. Mr. Forest Rutherford 
said he agreed with Mr. Pyne on the metal absorption 
by chrome brick and on the difficulty of fluxing chrome 
bats. On the other hand, he said he had found mag- 
nesite unsatisfactory for reverberatory furnaces except 
in the roof. He had used at the Copper Queen Works, 
Douglas, Ariz., a lining consisting of a layer of mag- 
nesite, a layer of chrome and a layer of silica; the latter 
forming the inner furnace surface. Mr. Stoughton said 
it was patriotic not to use any more chrome brick than 
necessary on account of the shortage and the fact that 
there were certain places where it must be used. 

Fine-grinding and Porous-Briquetting of the Zinc 
Charge, by WOOLSEY MCA. JOHNSON. The author made 
some experiments with the idea of reducing the coal 
and coke used by charging finely-ground porous mate- 
rial. It was reasoned that such a charge could also te 
much more easily reduced and would have greater heat 
conductivity. From his experiments he figured a reduc- 
tion in cost of $5.67, by means of increased charging, 
resulting from fine-grinding, ventilating and briquet 
ting, assuming a cost of $17 per ton of ore. The reduc- 
tion in “charge” coal cuts the cost of coal from $2 to 
$1.20. There would be a certain reduction in furnace 
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labor and also in retort consumption because the charge 
gives a residue that blows out clean. The recovery will 
be increased because of low residues and decreased 
retort-consumption; perhaps this saving will amount to 
$3. The credits thus total $10.97 while the debit is 
$1.50; or a total net saving of $9.47 is possible. The 
briquetting needs a special binder. In the discussion 
Mr. O. C. Ralston said that the zinc smelters complain 
of the large amount of flue dust from roasting and that 
some such method as described by Mr. Johnson would 
be the solution of the problem. Mr. Hall of the New 
Jersey Zinc Company asked what binder was used and 
what per cent. Mr. Johnson said 10 to 12 per cent of 
sludge acid from oil refining gave good results. 

High-Temperature Resistance Furnaces with Ductile 
Tungsten or Molybdenum Resistors, by W. E. RUDER. 
This paper described various types of furnaces devel- 
oped by the Research Laboratory of the General Elec- 
tric Company to meet the general needs of laboratory 
work. Since the discovery, by this laboratory, of 
methods for producing tungsten and molybdenum in 
ductile form, their use as resistance elements in the 
Research Laboratory of the General] Electric Company 
has grown to such an extent that they are now almost 
indispensable. These furnaces are used here for alloy 
research, annealing, heat-treating, and practically all of 
the thermal processes requiring temperatures above 
900 deg. C. In discussing the paper Mr. Spilsbury 
asked whether the furnaces were for laboratory pur- 
poses only. Mr. Ruder replied that they were, and had 
been developed originally for heat-treating tungsten. 
Mr. Hall asked whether the author had used reducing 
gases in such furnaces. Mr. Ruder said he found trou- 
ble getting a tube which would not leak gas at a high 
temperature. 

Zine Refining, by LELAND E. WEMPLE of the Amer- 
ican Zinc, Lead and Smelting Company, St. Louis, Mo. 
Mr. Wemple first discussed in a general way the impur- 
ities in spelter and methods of reducing same, and the 
need for high-grade spelter since the war began. He 
then took up redistillation methods which are in use 
and proposed, and also discussed refining by remelting 
and the grade of the refined zinc. In the discussion Mr. 
Spilsbury asked what the total loss was in redistillation, 
including lead, blue powder and the final remelting. 
Mr. Wemple said that approximately 5 per cent was lost 
on the first operation. This is a zinc loss. The lead 
should not be considered a loss, as it is finally recov- 
ered. The by-products run about 15 per cent, consist- 
ing of blue powder, skimmings, etc. About 3 per cent 
of this is scrap and the balance blue powder. The net 
loss is about 6 to 7 per cent of the zinc content of the 
charge. Mr. W. McA. Johnson asked what percentage 
of lead was carried over mechanically and what per- 
centage by vapor pressure. The author had no data 
but said it was possible to produce zine with only 0.03 
per cent lead by running near the boiling point of zinc, 
but as the temperature goes higher the lead increases. 
1f not careful 0.25 to 0.30 per cent lead can be produced. 
The essential thing to keep the lead down to low limits 
is heat control. 

The other two papers presented at this session were 
Bone-Ash Cupels, by F. P. DEWEY, of the Bureau of the 
Mint, and An Automatic Filter at Depue, IIl., by G. §. 
Brooks and L. G. DUNCAN. A synopsis of Mr. Dewey’s 
paper appears in this issue, page 260. 
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SESSION ON MINING AND MILLING 


Hints on Bucket-Elevator Operation, by A. M. NICH- 
OLAS. This paper gave some practical hints from the 
author’s experience. The settling of heavy pulp in the 
buckets, with consequent failure to discharge the load, 
was overcome by agitating the belt about midway of its 
span. The cutting of elevator belts by sharp rock was 
overcome by attaching a wooden shield below each 
bucket to prevent fine particles of rock from falling 
between the belt and the bucket when the latter passed 
over the head pulley. A balata belt thus equipped has 
been in use for two years and has hoisted about 50,000 
tons of rock. The slipping of narrow high-speed belts 
can be prevented by using a belt made of small blocks 
of leather overlapping at the ends and pinned through 
with metal pins. 

Recent Tests of Ball-Mill Crushing, by CHARLEs T. 
VAN WINKLE. This paper was published in extended 
abstract in our issue for Jan. 15, page 207. It concerns 
tests of Hardinge & Marcy Mills. In discussing this 
paper Mr. PARKE CHANNING stated that the problem 
presented to Hardinge and Marcy was to install crush- 
ing capacity for 1000 tons per day, each using two mills. 
The Miami staff had considered Mr. Hardinge unwise 
to attempt the test with less than three mills, and the 
unsatisfactory results obtained by him are attributed 
to his attempt to do the work with two mills. The 
original Miami mill had a set of rolls and two Hardinge 
mills for each section, but later they put three Hardinge 
mills in each section and the results were satisfactory. 

In further discussion Mr. B. BRITTON GOTTSBERGER 
submitted a concise statement of the work now done at 
Miami in a completed section, using three Hardinge 
mills for fine grinding. 


The ore hoisted through the main shaft is dumped 
into a 1000-ton bin located at the head of the crusher 
lant. The plant consists of No. 7% gyratory crushers 
ollowed by two sets of rolls 55 in. by 20 in. and 42 in. 
by 16 in., respectively, operating in closed circuit with 
trommels fitted with screens having % in. by 1% in. 
slotted holes. preeny all of the product produced 
will pass a %-in. round hole, as shown by the average 
screen analysis for the month of January given below: 


TABLE I.—ScreeEN ANALYSIS OF FEED TO BALL-MILLS 
Cum 
Per Cent. Per Cent 

On %-in. round hole _ , 

On \%&-in. round hole ...... ae tceues ; 
%-In. PE MER, cco ce ceeecboustecusteuce 
@-im. round hole .........-sseeeeeeeeees 

On 3/16-in. round hole .........e.eeeeeeees 

On %-in. round hole . 


i e 
oe 
1hOM AD 


AHMIOIWOWN-IDOR See 


ee a 


— ee) 


D>- 


PHF Petad-3-ID eo 
—AAwWoIovIN DY 


u S80 


2 
3 
eo 
> 
7 
® 
ees ess 
> 
PON e Cee DO -1to Woo 


CR RD. wind on 5.000 tech ed bet donk ee 
Through 200-mesh ......... 


in 
ft 

=> 
w 





100 





The product of the crusher plant is carried by belt 
conveyors to the mill bins located back of each section 
of the plant with a total capacity of about 10,000 tons. 
From this point reduction of the ore is carried out 
entirely in Hardinge ball-mills, three of these machines 
being installed in each section to handle approximately 
1000 tons per day of crusher plant product, which is 
ground to a point where practically nothing remains 
upon a 48-mesh screen. The mills used are built of 
cast iron and are 8 ft. in diameter by 36 in. length of 
barrel, driven direct by electric motors through Wuest 
gears. Each mill is equipped with a 150-hp. motor and 
runs at 20.6 r.p.m. 
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The grinding is at present done in two stages. The 
entire section tonnage is first subjected to single-pass 
crushing through one mill, the product passing to a 
4-ft. 6-in. Dorr classifier. The overflow of the classifier 
is finished product. The sand product of the classifier, 
representing the oversize of the first mill, is divided 
equally between two mills of the same size, each oper- 
ating in closed circuit with a 6-ft. Dorr classifier. ‘The 
overtiow of these classifiers is finished product, the 
sands being returned to the mills for regrinding. The 
product produced by this system of grinding is shown 
by the following average screen analysis of the tailing 
hae 6 of the plant for the month of January, 

918: 





TaBLe II.—ScREEN ANALYSIS OF HARDINGE BALL-MILL PRopUCT 
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The average tonnage handled in Section 6 by the 
three mills during the month of January, 1918, was 987 
tons per day of 24 hours. The power consumed in 
grinding by the three mills according to wattmeter 
readings amounted to 7475 kw.-hr. per day, equivalent 
to 7.57 kw.-hr. per ton. The power consumption for the 
balance of the work done in the total reduction from 
mine rock is very small. We have no accurate watt- 
meter readings on this, but according to our regular 
power distribution, figured from ammeter readings, the 
power for preliminary coarse crushing, conveying and 
operation of the Dorr classifiers amounts to 1 kw.-hr. 
per ton. Therefore, the total power consumption from 
mine rock to finished product is 8.57 kw.-hr. per ton. 
Theory and Practice of Ball-Milling with Peripheral 
Discharge Mills, by PIERRE R. HINES. These notes 
were based on observations made by the author on a 
western trip made for the purpose of studying the ball- 
mill. He finds that balls fall from their maximum free 
height when the ball charge is about one-third the vol- 
ume of the mill, and that the greatest number of tons 
crushed to a certain mesh per kw.-hr. is obtained under 
that condition. Capacity depends upon fineness of 
grinding, weight or volume of ball charge, hardness of 
material, size of grate openings and size of balls, other 
factors remaining constant. Tonnage and fineness are 
inter-related and the capacity of a ball-mill should be 
figured on the following basis when sufficiently reliable 
figures have been collected. The kw.-hrs. required to 
crush a ton of ore from and to a certain mesh should be 
arrived at from average operating conditions. A ball- 
mill has a-certain definite maximum power rating de- 
pending upon its ball load. Multiplying the kw.-hrs. per 
ton by the tons required to be crushed per hour, the 
product will represent the power required, and the mill 
nearest to that power rating should be selected. For 
ball-mill feeding he recommends an apron feeder con- 
trolled by a variable-speed transmission device, and a 
smooth trunnion liner tapering into the mill. For fine 
grinding the best ratio of water to solids is 1:2 or 
1:14%. Ball consumption varies with conditions of ore 
and grinding, but is about % Ib. per ton for steel balls 
and 1 lb. for cast composition balls, when the product 
all passes 8-mesh and contains 10 to 20 per cent 
below 200-mesh, the mill running in open circuit. Aver- 
age consumption of liners, for both chrome and man- 
ganese steel, is 1/3 lb. per ton of ore crushed, being 
fairly constant regardless of conditions. 

New Method of Separating Materials of Different 
Specific Gravities, by THOMAS M. CHANCE. This paper 








230 METALLURGICAL AND CHEMICAL ENGINEERING 


was presented by Mr. H. M. Chance, who gave a demon- 
stration with a small experimental device. The method 
is based on the fact that fine sand mixed with water can 
be maintained suspended in the liquid by continuous 
agitation, and that this agitated mixture will act like a 
fluid of high specific gravity, including its ability to 
float solid bodies of less specific gravity and permit 
those of greater specific gravity to sink in it. In the 
apparatus exhibited, agitation was produced hydrauli- 
cally by pumping water through the sand, and a mix 
ture of coal and slate was readily separated. The 
method is believed to be of wide application in the min- 
eral industry, and is about to be applied in coal washing. 
The last milling paper presented at this session, on 
the United Eastern Mill, by OTTO WARTENWEILER, was 
published in this journal, Dec. 1, 1917, page 656. 


SESSION ON IRON AND STEEL 


The Erosion of Guns, by HENRY M. Howe. This 
paper is based on the examination of two rings from an 
eroded gun liner. It treats of the hardening of the 
bore by its rapid cooling by the outer metal, the cumu- 
lative cracking of the bore, and possible palliatives of 
erosion. The phenomena are explained by assuming a 
“temperature cycle,” or course of heating and expan- 
sion in each round. Following is an extract of the 
author’s summary: 


At any section the cycle begins with the passage of 
the driving band of the projectile, from which the lips 
of each crack, hardened in the preceding round and still 
cool, bite off a mouthful of copper, thus sealing them- 
selves. Next comes extremely rapid heating, expansion, 
and closing of the cracks, with extrusion of much of the 
copper. A thin layer of the bore face is melted and 
swept forward by the rush of.the gases, together with 
so much of the metal outside it as is heated to erodible 
mobility, the metal removed from any one section being 
thus replaced in part by that swept forward from rear 
sections, and this forward sweeping layer keeping all 
cracks sealed till the bore-face metal again hardens. 
With this forward sweeping probably goes the entrain- 
ment of some of the molten metal in the form of a mist, 
its bodily removal from the gun, and choke-boring. 
Thus the erosion at any given section consists first of 
this misty entrainment, and second of excess of metal 
swept forward from that section over that swept to it. 

In the heating period, brief as it is, some of the 
initially distinct particles of ferrite and cementite in a 
very thin layer adjoining the bore face merge to form 
austenite. The following cooling by conduction into 
the cold outer metal is so rapid that this austenite is 
caught in the state of martensite and is thus hardened. 
It is next annealed during the heating period of the 
next round and in part eroded and re-hardened in the 
following cooling. hus the hardening is repetitive. 

The thickness of this hardened layer increases asymp- 
totically from round to round, because the heating in 
each round extends beyond the layer actually hardened 
in the ensuing cooling, and in thus extending begins the 
merging of the ferrite and cementite beyond the layer 
hardened, and thus facilitates further merging and 
thus hardening in the next round. 

In the cooling of each round the layer which has been 
fluid or at least pasty cools and hence contracts much 
more than the outer and cooler metal with which it is 
integrally united, and thus becomes in effect stretched 
by the resistance of this strong outer cold metal be- 
yond its ability to retain continuity, and thus cracks. 

In the grooves the expansion has to be axisward 
solely, and the cracking in the subsequent cooling is, 
therefore, about the same longitudinally as circumfer- 
entially. But the forward rush of the gases exagger- 
ates the longitudinal cracks, so that the longitudinal 
ones are more prominent than the transverse. The 
expansion of the lands occurs both axisward and cir- 
cumferentially, and the corresponding circumferential 
contraction in large part relieves the tendency to form 
longitudinal cracks, with the result that the main 
cracks are transverse. 
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The copper stopping of each crack, and the oxidation 
of its sides during the period of contraction, cause the 
cracking to be cumulative, so that the total width of 
the cracks, including their copper stoppings, is about 
ten times that corresponding to the contraction occur- 
ring in a single round. The transverse cracks on the 
strongly pressed lands are so much more prominent 
than those in the grooves, and have such an approach 
to even spacing, as to suggest strongly that they are 
exaggerated by chattering. 

In the forward lands many of the cracks are filled 
flush with copper. The rest are black and not filled 
flush. A copper network projects from the forward 
grooves. The difference is referred jointly to the con- 
tinuation of the expansion in the grooves till a later 
period than in the lands, and to less violence of the 
gas-rush in the grooves than on the lands, with the 
result that all the copper ejected by the expansion from 
the land cracks is wiped away by the gases, while the 
latest extruded from the groove cracks persists. 

The cracking of the bore probably neither hastens 
erosion nor weakens the gun. 

White-hardness and also great thermal conductivity, 
specific heat, and density, should lessen erosion. 

_ Of the palliatives of erosion, the replacement of the 
liner seems the most promising. 

Though experiments with other alloys of high melt- 
ing point should be tried, the prospect of success is not 
great, because the available metals more infusible than 
iron are thought to yield alloys less infusible than it, 
and also difficult to machine, costly, and prone to 
oxidize. 

The success of manganese steel in pipe balls in 
resisting conditions closely like those of gun liners sug- 
gests experimenting with it. 


Dr. Howe’s paper was discussed at length by naval 
engineers and others, but lack of space prevents publi- 
cation of the comments. 

Transverse Fissures in Steel Rails, by J. E. HOWARD. 
This paper dealt with fractures in steel rails at right 
angles to their length. The author regarded them as a 
modified type of fatigue fractures of interior origin. 
He explained their occurrence in the light of common 
knowledge on the behavior of steel under repeated alter- 
nate stresses. “By reason of the state of internal com- 
pression at the running surface, the maximum tensile 
stresses in the head, under bending loads, were along 
an interior element. Here the tensile strains were 
higher than in the fibers, more remote from the neutral 
axis. Under such conditions the fracture of the rail 
would be expected to have an interior origin.” The 
author further stated that neither chemical analysis 
nor microscopic examination showed a definite cause for 
development of transverse fissures, and that such fis- 
sures developed in rails structurally free from an) 
known defect. The fissures are found where traffic, 
wheel loads and speed have increased and where these 
conditions are well advanced. 

Considerable discussion was elicited by this paper. 
Mr. WEYMOUTH found that most rail failures due to 
transverse fissures occurred in rails of extreme chemi- 
cal hardness, and suggested adopting rails of different 
compositions for specific duties. Mr. UNGER suggested 
the following remedies: (1) Proper support of the rai! 
to prevent alternate stresses; (2) decrease of the load 
on rails, and (3) an increase in the section of rails. 
Dr. DuDLEY did not accept the author’s conclusion of 
the origin of transverse fissures and did not believe 
they were fatigue fractures. Mr. Ray believed that 
mill practice greatly influenced the development of 
transverse fissures and thought more attention shou!d 
be given to the manufacture. He had found that these 
fissures developed mainly in rails of 0.80 carbon or 
above. 
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SESSION ON METALLOGRAPHY 


This session was marked by the presentation of a 
number of highly technical papers which can scarcely 
be presented in brief abstract. Metallography is mak- 
ing rapid progress under the direction of a compara- 
tively small group of brilliant investigators,. and the 
metallurgical industry will find itself deeply indebted 
to them as time goes on. 

Grain-Size Inheritance in Iron and Carbon Steel, by 
ZAY JEFFRIES. The author elucidated the following 
general laws influencing grain size, and illustrated his 
discussion by citing actual] examples. 

The grain size of any transformation product in iron 
and carbon steel due to heating or cooling through the 
transformation range will depend on: 

A. The rate of heating or cooling through the trans- 
formation range. 

B. The grain size and arrangement of the constitu- 
ents just prior to the occurrence of any transformation. 

C. The chemical and physical composition of the iron 
or steel product, i.e., carbon content, sonims, gas inclu- 
sions, blow holes, etc. 

D. The temperature gradient obtaining during the 
transformation period. 

The Time-Effect in Tempering Steel, by A. E. BELLIs. 
The author discussed the relation of reheating to physi- 
cal properties and machinability of steel, particularly 
rifle-barrel steel. Tests are cited to show that increas- 
ing the time of reheating increases the ductility, 
toughness and machinability of the particular steels 
described. 

Some Structures in Steel Fusion Welds, by S. W. 
MILLER. This paper is a discussion of conditions ob- 
served under the microscope in sections of oxy-acety- 
lene and electric arc welds. It must be studied in con- 
nection with the microphotographs. 

Effect of Copper in Steel, by CARLE R. HAYWARD and 
A. B. JOHNSTON. A synopsis of this paper appears in 
this issue, page 260. 

Session on Employment Problems. A new depart- 
ure was inaugurated at this meeting in the form of two 
sessions on employment problems. The growing impor- 
tance of this subject has been realized by the institute, 
and programs were arranged covering all phases of the 
labor problem. Some of the points emphasized were 
the necessity of a thoroughly capable employment man- 
ager, adequate living conditions for labor and proper 
care of workmen while on duty. Other interesting 
topics concerned the training of workmen for better 
positions and the crippled soldier in industry. All of 
the papers are worthy of careful study. 





Patent Office Improvements.—A composite commit- 
tee has been created by the National Research Council 
to make a preliminary study of the problems of the 
United States patent office and its service to science 
and the useful arts. This committee comprises L. H. 
Baekeland, W. F. Durand, Thos. Ewing, Frederick P. 
Fish, Robert A. Millikan, E. J. Prindle, Michael I. 
Pupin, S. W. Stratton. Those interested in making any 
patent-reform suggestions are advised to forward 
them at once to Dr. Wm. F. Durand, National Re- 
Search Council, Washington, D. C. The particular 
Point upon which suggestions are desired is the man- 
ner in which greater efficiency and work of higher 
quality can be secured in the Patent Office. 
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Spring Meeting of the American 
Electrochemical Society 


At a meeting of the board of directors of the Ameri- 
can Electrochemical Society held in Philadelphia on 
Feb. 22 it was decided to hold the spring meeting in 
the South during the week of April 28. In accordance 
with plans previously proposed, the society will make a 
trip of one week through the chemical, electrochemical 
and metallurgical centers of the South. Over eighty 
members and guests have agreed to go. The society 
was urged by Southern members, heads of industrial 
concerns and railroad officials not to abandon this 
trip, all agreeing that it would afford a timely oppor- 
tunity to study the present development and future re- 
sources of the South with respect to national needs. 
Railroad officials anticipate no difficulty in arranging 
transportation. 

It is planned to leave Washington, D. C., Sunday 
evening, April 28, and spend one day in each of the 
following centers or districts: Kingsport, Knoxville 
and Chattanooga, Tenn., Sheffield and Birmingham, 
Ala. Programs of technical papers will be presented 
each evening. On the return trip the party will ar- 
rive in Washington Sunday, May 5, in time for indi- 
viduals to reach their homes Monday morning. Ar- 
rangements are in charge of a committee headed by 
Mr. C. F. Roth, who may be addressed at Grand Central 
Palace, New York City. 


Engineers in Government Service 


HE Engineering Council, through its American En- 

gineering Service Committee, has during the past 
few months supplied to various government depart- 
ments and bureaus in response to their requests several 
thousand names of engineers from which men were to 
be selected to fill a great variety of positions in uni- 
formed and civilian service for Army and Navy and 
other branches of the government’s activities in con- 
nection with the war, as well as for indirect service for 
manufacturers and contractors engaged upon govern- 
ment war work. 

To meet these demands the American Engineering 
Service Committee has assembled in its offices in the 
Engineering Societies Building, New York, extensive 
lists and much detailed information concerning en- 
gineers in all branches of the profession throughout 
the length and breadth of the land. It will readily be ap- 
preciated that if these lists are to be maintained in the 
most useful condition to the government and the En- 
gineering Council, the committee should receive 
promptly information concerning each engineer who 
has gone into any kind of government service, direct or 
indirect, so that a record may be made on his cards in 
the committee’s office. 

Engineers reading these lines, to whom this request 
applies, are urged to send at once their names, present 
addresses and occupations in the government service, 
with brief statement as to whether or not they are 
available for other service, to American Engineering 
Service Committee, Room 901, 29 West 39th Street, 
New York. Other readers are asked to bring this re- 
quest to the attention of such engineers or to send in- 
formation directly to the committee at the above ad- 
dress. 
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Ultraviolet Energy and Its Use 


By M. LUCKIESH 


Physicist, Nela Research Laboratory 





a century ago, their production and properties 

have been subjected to a great deal of investiga- 
tion. However, notwithstanding the extensive liter- 
ature on the subject, we must agree with Sheppard, 
who says in his book on Photo-chemistry: “We are 
only at the beginning of the conscious utilization of 
the powers of light, as distinct from the unconscious 
enjoyment of them.” Owing to the many unique prop- 
ties of these invisible rays they are extremely valuable 
in certain scientific investigations, tests, and indus- 
trial processes, and it appears certain that, with the 
progress of the development of sources of ultraviolet 
rays, and of media transparent to them, the useful- 
ness of ultraviolet energy will be rapidly extended. The 
problems in which these unique properties may be 
utilized are so manifold, it appears that a general dis- 
cussion of the subject may be welcomed at this time. 
For the sake of clearness in the following discussions, 
the spectrum will be divided arbitrarily, as follows: 

Visible spectrum extends to wave-lengths slightly 
shorter than 400uz. 

Near ultraviolet will designate the region between 
400un and 300uu. 

This may be said to be the extent of the ultraviolet 
spectrum ordinarily encountered because clear glass is, 
in general, opaque to rays of shorter wave-length. 

Middle ultraviolet will designate the region between 
300un and 200un. 

Schumann region is that from 200yn to beyond 
100uu. This region has been studied elaborately by 
Lyman’, who has revealed the spectrum somewhat be- 
yond 100uu. * 

It is understood that some of these divisions and 
limits have been chosen arbitrarily for the sake of con- 
venience in the present discussion. 


TRANSPARENCY OF MEDIA 


The transparency of various media for ultraviolet 
rays is of importance from the standpoint of the pro- 
duction, measurement, and utilization of this energy. 
Enclosing media and optical parts must be transparent 
to the rays to be utilized. Ofttimes filters are desired 
for isolating certain spectral regions and in many 
other ways it is of interest to know the spectral trans- 
mission characteristics of various media. Of course, 
the thickness of the medium is an important factor, 
but where this is not mentioned in the following dis- 
cussion, ordinary moderate thicknesses will be as- 
sumed. In this general] discussion it is out of the ques- 
tion to take up this and many other details. 

Clear glass varies in its spectral characteristic in the 
ultraviolet region, depending upon its composition. 
Most ordinary clear glasses are quite transparent down 
to 350yu, but they usually decrease in transparency 
from this point until they become practically opaque 
at about 300uu. The Jena works developed a glass 
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(uviol) which transmitted quite freely down to 300uu. 
Fritsch’ has given a formula for a durable glass which 
he claimed to be transparent as far as 185yu. He rec- 
ommended 6 grams of CaFl, mixed with 14 grams of 
B,O, in powdered form. This was melted in a plati- 
num furnace crucible and poured out on an unheated 
sheet of platinum. 

Fused quartz transmits freely to about 220un. Crys- 
tal quartz is transparent as far as 180uy. It is thus 
seen that quartz is only useful for the middle and near 
ultraviolet regions. 

Fluorspar is not only transparent to these regions, 
but also to nearly all the Schumann region, its trans- 
parency extending to 120uu. 

Air absorbs the rays in the Schumann region quite 
powerfully. Therefore, for most practical purposes 
quartz is satisfactory. An air-path 1 cm. long is 
opaque to radiant energy of wave-lengths shorter than 
about 170uu. The solar spectrum, even when photo- 
graphed at high altitudes, ends at about 290uu, indi- 
cating the presence of media in the earth’s atmosphere 
or in that of the sun which are opaque to the rays 
in the middle and Schumann regions. Lyman pre- 
sents data on the absorption of gases which may be of 
interest in this connection. 

Snow reflects the near ultraviolet rays almost com- 
pletely. 

A thin veil of smoke is opaque to the middle and 
Schumann regions. 

Gypsum, celestite, borite, sugar crystals, calcite and 
alum are opaque to most of the Schumann region, their 
transparencies ending in the neighborhood of 170uu. 

Mica strongly absorbs the rays of short wave-length. 

Rock salt is of high transparency at 185uu. 

Gelatine strongly absorbs the rays of shorter wave- 
length than 200yu and therefore, for photographic 
work in this region, non-gelatine plates must be used. 
It is obvious that an evacuated space also must be 
provided owing to the absorption by the air. 

Pure water is quite transparent to the middle and 
near regions, 

The above-mentioned substances are of interest 
largely owing to their transparency but certain filters 
are of special interest owing to their spectral absorp- 
tion characteristics. 

Many optical glasses which are nearly colorless or 
of a yellowish-green or yellowish tint effectively absorb 
nearly all the ultraviolet region. Uranium glass is 
very effective in this respect and by virtue of its fluor- 
escence it is useful in exploring an ultraviolet spec- 
trum especially for such a purpose as focussing a spec- 
trograph. Quartz spectroscopes are sometimes equipped 
with such fluorescent screens in the eye-piece for visu- 
ally inspecting the ultraviolet spectrum. A solution of 
quinine sulphate or of aesculine effectively absorbs the 
ultraviolet rays and both fluoresce. 

Dense cobalt-blue glass combined with an aqueous 


"Phys. Zeit. 8, 1907, p. 518. 
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solution of CuSO, (which absorbs the red ‘band trans- 
mitted by the cobalt glass) isolates the near ultraviolet 
and violet rays. 

Nitroso-dimethyl-aniline dissolved in water is fairly 
transparent between 280un and 400uu. This may be 
incorporated in gelatine (6 grams of gelatine to 100 
grams cf water heated to about 50 deg. C.) and flowed 
on a glass or quartz plate. The best strength of this 
filter is one which just eliminates the blue and violet 
light. This filter may be combined with blue uviol 
glass and an aqueous solution of CuSO, for the purpose 
of isolating the near ultraviolet. In case the glass 
elements of such a combination are unsatisfactory, 
quartz plates may be used and a dense solution of 
methyl violet or other deep violet dye may be substi- 
tuted for the blue uviol glass. 

Many combinations of aniline dye solutions or gela- 
tine filters may be used for isolating the near ultra- 
violet.” For isolating portions of the middle and Schu- 
mann regions various gases and other media may be 
used. For example, Peskov’ studied the spectral ab- 
sorptions of chlorine and bromine and found that, by 
varying a mixture of these two gases, he could isolate 
regions of the spectrum as narrow as 240uu to 250uu. 
These mixtures were found to follow Beer’s law and, 
therefore, after having obtained the requisite quanti- 
tative data, the mixture for filtering a certain spectral 
range could be calculated. 

Metallic silver is opaque to the ultraviolet except 
for a narrow range near 300un to 340uu. Colloidal 
silver appears to have a spectral transmission charac- 
teristic which differs from that of the metallic film. 

Absalom* dissolved such metals as K, Na, Li, Cs, Rb, 
Ba, and Sr in ammonia and obtained blue solutions 
which had valuable properties as ultraviolet filters. 
These solutions were quite fugitive but with dry am- 
monia and freshly scraped metal, Cottrell obtained blue 
solutions lasting as long as several years. A general 
result of Absalom’s work was that transparency far 
into the ultraviolet is much more commonly met with 
in the case of color due to colloidal metals than in the 
case of ordinary colored salts or aniline dyes. The 
limit of transmission for liquid ammonia is at about 
240un. In general for these blue solutions total ab- 
sorption began in the neighborhood of 245ux. 

Absalom used an arc between copper poles and a 
smal] quartz spectrograph and thus was able to photo- 
graph a spectral range between 500us and 225uu. He 
presented the following wave-lengths in uu as those at 
Which complete absorption commences: 

Natural blue rock salt Beyond 225 uu. 
Natural rock salt colored by cathode rays 
Beyond 225 
Natural rock salt colored blue by cathode rays 
Beyond 225 
Beyond 225 
351.2 
324.8 


Sylvite, white 

Chili saltpetre, ordinary white variety 

Chili saltpetre, violet 

Fluorspar, colored deep violet by cathode rays 
Beyond 225 


Diamond yellow 320 
Diamond blue 315 
Kunzite 305 


ae Luckiesh, Color and Its Applications, D. Van Nostrand Co., 


‘Jour. Phys. Chem. 21, 1917, p. 386. 
"Phil. Mag. 33, 1917, p. 452. “ 
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Garnet 402.3 uu. 
Zircon (hyacinth) red-brown 261.8 
Zircon, decolorized by heat 244.2 
Zircon, green 402.3 
Zircon, yellow 402.3 
Topaz, pale yellow 261.8 
Topaz, dark yellow 229.4 
Topaz, pale pink-brown 261.8 
Topaz, blue 296.1 
Emerald 320 
Ruby 300 
Tourmaline, green 351.2 
Tourmaline, green-yellow 300 
Tourmaline, pink 306.4 
Spinel, blue 402.3 
Spinel, purple 324.8 
Spinel, pink 300 
Kyanite, blue 320 
Beryle, blue 327.4 
Cordierite, blue-purple 324.8 
Cairngorm 324.8 


SOURCES. 


There are many sources of ultraviolet energy but 
few are powerful enough to be widely useful. The 
ideal source, which emits a continuous non-banded 
spectrum of high intensity throughout the entire ultra- 
violet region, does not exist. 

The incandescent solids such as the latest Mazda 
lamps emit a continuous spectrum of appreciable in- 
tensity through only a part of the near ultraviolet 
region. The sun emits a continuous spectrum of fair 
intensity as far as 295un but this spectrum has many 
dark lines due chiefly to selective absorption by the 
sun’s atmosphere. 

The limelight and burning magnesium ribbon emit 
appreciable ultraviolet energy but not in sufficient 
amounts to offset the inconvenience attending their use. 
Of the present-day sources this leaves only the arcs, 
sparks, and vacuum tubes available for the more gen- 
eral work. 

The mercury are in glass is obviously limited in 
usefulness by the absorption of the glass. Consequent- 
ly the mercury are in quartz tubes is much more ap- 
plicable to ultraviolet work. This are has the great 
advantage of steadiness but the disadvantage in some 
cases of large gaps in its line spectrum. Investigation 
has shown that the output of ultraviolet energy de- 
creases materially with the time that the arc has been 
used, some old quartz mercury arcs being only half as 
effective as they were when new. However for many 
problems this arc is very satisfactory. 

The ordinary carbon are emits a considerable quan- 
tity of ultraviolet rays in the near and middle regions 
but there are other arcs which are far superior to it 
and are no less convenient to use. The magnetite arc 
has a positive pole of copper and a negative pole con- 
sisting of a sheet steel tube packed with a fine powder 
consisting principally of oxides of iron (magnetite), 
titanium, and chromium. This arc is fairly rich in 
ultraviolet rays. 

Measured from the standpoint of total ultraviolet 
energy per unit of visual intensity of illumination, 
Bell’ ranks these sources in the following order: mag- 
netite arc, old mercury arc, new mercury arc, and car- 





*Elec. World, Apr. 13, 1912 














bon arc, the last two being about equal on this basis 
and more than twice as rich in ultraviolet rays as the 
first two. This basis is of interest in lighting but it 
should be noted that, in general, the ultraviolet output 
per watt of energy input is generally of interest. 

Some spectra of interest will be found in Reference 
3 and many emission spectra are to be found in the 
Atlas of Emission Spectra by Hagenbach and Konen. 
Atlases of absorption spectra have been prepared by 
Uhler and Wood and by Mees which show the absorp- 
tion spectra of many soluble coloring media. 

Lyman’ has shown that the mercury arc emits a 
strong line near 185uyn which will be very effective, in 
some reactions, with a short air-path but only feeble 
with a long air-path owing to the absorption by the air. 
This indicates that, when dealing with radiation of 
such short wave-lengths, very different results may be 
obtained with the same source depending upon the dis- 
tance of the reaction from the source. 

The flame are has potential possibilities as a source 
of ultraviolet rays owing to the diversity of materials 
with which the carbons may be impregnated. It has 
been found that the feebly luminous flame of the ordi- 
nary carbon arc is the source of much of the short- 
wave ultraviolet energy emitted. The white-flame arc 
of high amperage, in proportion to the energy input, 
is the most efficient commercial source of near and mid- 
dle ultraviolet energy available at present. It radiates 

» energy quite extensively in the near and middle regions. 
Mott found the fading effect on dyes at a distance of 
10 inches from a 28-ampere white-flame arc to be sev- 
eral times greater than June sunlight and that the fad- 
ing results were approximately the same. Obviously 
there should be no rays present of shorter wave-length 
than 295un in a dye-testing illuminant if the results 
are to be comparable with that of sunlight. Such a 
source as the white flame are could be screened by a 
thin glass shell of a proper spectral transparency in 
order to eliminate rays of those wave-lengths not found 
in daylight. 

The blue flame arc emits ultraviolet energy very 
strongly. 

It is a simple matter to construct an are which will 
emit ultraviolet energy strongly, provided hand-control 
is satisfactory. An iron rod and a carbon rod may be 
employed successfully for the two poles, however, two 
iron rods may answer the purpose very well. These 
poles may be kept cool effectively by means of heavy 
brass or copper sleeves which may be moved along the 
iron rods as the latter are consumed. A particularly suc- 
cessful iron are of this type can be made in a few hours. 
The upper pole, which is negative, may be an iron rod 
about %4-in. in diameter. This is surrounded by a mov- 
able but well-fitted solid sleeve of copper about one inch 
in diameter. The lower pole may be an iron rod about 
\%-inch in diameter with the end in the form of a 
shallow dish. One pole should be adjustable vertically. 
In preparing the arc a bead of molten metal is devel- 
oped in the dished end of the lower electrode, the latter 
becoming oxidized, which apparently decreases the ra- 
pidity of deterioration. The upper electrode is well 
cooled and the arc is maintained very steadily between 
the molten bead of iron and the upper solid electrode. 
The writer has had such an are operate at a rather 


TW. R. Mott, Amer. Electrochem. Soc., 1915. Mott and Bedford, 
Jour. Ind. and Eng. Chem. 8, 1916, 1029. 
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high current density for thirty minutes without any 
adjustment. The dimensions may be increased to meet 
the requirements. It is not a difficult matter to make 
various simple arcs which are quite satisfactory for a 
great deal of work. 

For many purposes the spark between metallic elec- 
trodes is very satisfactory but, in general, the sparks 
can not compete with the arcs in quantity of ultra- 
violet energy emitted. Various forms of spark gaps 
have been employed depending upon the requirements; 
usually steadiness of position of the spark and shadows 
of the poles are the factors which determine the shape 
of: the gap. A short spark obtained from a trans- 
former may be satisfactory or it may be fattened by 
using a condenser. A high frequency spark may some- 
times be desirable. The kind of spark obtained de- 
pends upon dimensions and electrical relations and ob- 
viously these may be widely varied. The metals com- 
monly employed for the poles of spark gaps are alum- 
inium, zine, iron, copper, and cadmium, although any 
other may be satisfactory, depending upon its spectrum 
and upon the specific requirements. . 

The spectra of electrically excited gases confined at 
low pressures in transparent tubes have been exten- 
sively studied but such vacuum discharge tubes have 
found little or no use in industrial processes. They 
have provided sources of extreme value in some in- 
vestigations. The spectrum of hydrogen under these 
conditions exhibits many lines and bands in the Schu- 
mann region. These tubes are usually of the capillary 
type and contain the gas at low pressures of the order 
of magnitude of one mm. of mercury. Obviously, in 
order to be useful in the extreme short-wave region, 
they must be provided with a fluorite window. 

Lyman* has studied the spectra of various gases in 
the Schumann region. It is interesting to note that 
the character of the circuit and discharge influences 
the spectra of some gases very much. For example, 
argon yields no lines shorter than 190uy in wave-length 
with no capacity in the circuit. By using a disruptive 
discharge a considerable number of lines appear 
throughout the Schumann region. 


PROPERTIES. 


The effects of ultraviolet energy are too numerous 
discuss at length in this article but a few will be noted 
briefly. The chemical changes in silver salts are well 
known and have formed the basis of the extensive de 
velopments of photography. Draper enunciated a law 
for photo-chemical reactions which states that only the 
light absorbed is chemically active. The converse of 
this law—that every substance which absorbs light 
undergoes chemical change—apparently is not true. 
An aqueous solution of an inorganic salt, for example, 
CuSO,, strongly absorbs yellow and red rays but is not 
altered chemically by these rays. Bichromate salts 
which absorb blue, violet, and ultraviolet rays are 
stable by themselves but in the presence of organic sub- 
stances the bichromate is reduced, that is, photo-chem- 
ical action obtains. 

Ultraviolet energy is in general superior to visible 
rays in the production of fluorescence and phosphore* 
cence. In fact under powerful ultraviolet rays it 
almost impossible to find substances which do not fluor 


*Astrophys. Jour. 3, 1911, p. 98. 
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esce to a slight degree at least. One of the most in- 
teresting experiments is found in focussing an intense 
ultraviolet spectrum in a horizontal position in space 
and bringing various substances in this plane. In this 
position the surfaces of solutions such as aniline dyes 
may be brought into the focussed spectrum. It is very 
interesting to note the rays which are most effective. In 
the case of phosphorescent materials, the regions which 
cause fluorescence alone may readily be distinguished 
from those which produce the more permanent glow. 
Even different colors of the resulting luminescence 
may be distinguished at different spectral regions of 
the exciting radiation. According to Sheppard, all or- 
ganic bodies possessing strongly marked absorption 
bands in the ultraviolet, seem capable of either fluor- 
escence in a dispersed condition or phosphorescence 
in a condensed condition when excited by ultraviolet 
energy of a proper frequency or wave-length. There 
have been applications of luminescent analysis to min- 
eralogical and botanical] research. This entire field of 
phosphorescence and fluorescence offers many oppor- 
tunities for pioneer investigations. 

When polished metals, such as zinc, are illuminated 
by ultraviolet energy they become positively charged 
if insulated. If negatively charged they become dis- 
charged. Under the influence of the rays, negative 
electrons are discharged from the metal. The break- 
down voltage of an air-gap is decreased when illumin- 
ated by ultraviolet rays. Some of these phenomena 
may be accounted for by the ionization of the air but 
many metals emit electrons under certain conditions 
when illuminated by ultraviolet light of sufficient in- 
tensity. This latter effect is known as the photo-elec- 
tric phenomenon. Even the dust particles in the air 
exhibit this photo-electric effect. The alkali metals are 
especially sensitive in this manner to visible rays as 
well as to ultraviolet rays. The photo-electric cell has 
become a valuable measuring instrument for those rays 
to which it is sensitive. 

Ultraviolet energy is of interest from the standpoint 
of the permanency of coloring media because it is espe- 
cially destructive in this respect. 

Lithopone is darkened by these rays as is easily seen 
by projecting an intense ultraviolet spectrum upon a 
lithopone surface. By using quartz lenses and project- 
ing the image of. an arc on such a surface, the darken- 
ing was perceptible almost instantly, although it re- 
quired many minutes of summer sunlight to cause the 
same darkening. This is a simple method of obtaining 
an intense concentration of ultraviolet energy which is 
useful in many processes and tests. 

Ultraviolet energy accelerates the chlorination of 
natural gas in the manufacture of chloroform and 
hastens other processes. Blue and violet light are also 
effective in causing or hastening many chemical re- 
actions. 

Short-wave energy even in the near ultraviolet 
region is effective in changing the color of glasses 
especially those containing manganese. Under the in- 
fluence of the radiation from the mercury arc some 
of these clear glasses containing manganese will as- 
sume a purplish tint after a few hours of exposure. 

Ozone is readily produced in the vicinity of a power- 
ful source of ultraviolet. It is believed by some that 
the solar spectrum ends at about 295uu on the short- 
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wave end, due largely to ozone which absorbs maximally 
at 255uu. Of course, smoke and various gases play some 
part. 

Pure water is quite transparent to the near and mid- 
dle regions but tap water is ordinarily slightly absorb- 
ing. Pidduck’ studied very dilute solutions of salts 
commonly found in tap water and found distinctly dif- 
ferent transparencies for ultraviolet although the ab- 
sorption was not very great in any case. 

The ionization of air by ultraviolet rays has led 
some to believe that the electrons or ions provide nucle} 
for the condensation of water vapor and thus ultra- 
violet energy may play a part in rainfall. Dust par- 
ticles may very well serve as nuclei, and in this con- 
nection the classic experiment of artificial production 
of clouds by providing various kinds of nuclei is in- 
teresting. 

Ultraviolet energy is very powerful as a bactericidal 
agent, the disinfecting property of sunlight being one 
of the first principles of hygiene and sanitation. Con- 
secutive days of rain, mist or fog permit the growth 
and development of pathogenic organisms. 

Owing to the transparency of water to the ultra- 
violet rays emitted by the quartz mercury arc, the 
latter is in use for killing germs in water. The water 
is usually filtered if it contains much solid matter in 
order that germs may not escape death in the shadow 
of a suspended particle. 

Some medical authorities believe that ultraviolet 
rays are of greater value as a curative or bactericidal 
agent when associated with the blue and violet rays or 
even with the whole spectrum. 

The effect of ultraviolet energy upon animal tissue is 
indicated by the bronzing of the skin and especially by 
the destructive effect upon the membranes of the outer 
eye. The cornea is opaque to all rays of shorter wave- 
lengths than about 295uy, therefore none but the near 
ultraviolet rays can reach the retina. But the lens is 
not transparent as far into the ultraviolet as the cor- 
nea. Owing to the industrial processes, such as acety- 
lene and are welding, which are attended by powerful 
ultraviolet energy, there is a demand for eye-protecting 
glasses. To develop such glass and to test the finished 
product, spectroscopy of the ultraviolet is necessary. 
Visual inspection cannot be depended upon for deter- 
mining the satisfactoriness of eye-glasses in absorbing 
the ultraviolet rays.” 


MEASUREMENT 


Although much valuable information can be obtained 
by qualitative experiments, ofttimes it is necessary to 
measure at least the relative amounts of ultraviolet 
energy. There are many methods available; in fact, 
many of the properties of ultraviolet rays may be em- 
ployed in measuring the intensity of the invisible en- 
ergy provided a relation between effect and intensity 
is established. 

The photographic plate is perhaps more generally 
used than any other method. Relations between in- 
tensity of the radiation, exposure, and photographic 
action or plate density must be established for the 
radiation to be measured. Owing to the opacity of 
gelatine in the Schumann region it must be eliminated 





*Phil. Mag. 17, 1909, p. 710. 
*Luckiesh, Trans. Illum. Eng. Soc. 9, 1914, 472. 
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or greatly reduced in amount if this region is to be 
investigated photographically. Schumann adopted a 
special process of making silver bromide emulsions 
very weak in gelatine. His plates were sensitive to 
the short-wave region but not to radiant energy of 
longer wave-lengths than 300un. The photographic 
plate is perhaps the only means used for detecting 
ultraviolet energy of the shortest wave-lengths. 

For certain regions the electroscope has been em- 
ployed because of the leakage of its charge when con- 
nected to a piece of clean zinc which is illuminated by 
ultraviolet energy. 

The photo-electric cell is sufficiently sensitive for 
spectral analysis in the near and middle regions but 
the relation between current and intensity of radiatior 
must be established for the cell used. When cells are 
made according to certain specifications this relation 
has been found to be linear. 

If the ultraviolet energy is sufficiently intense its 
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heating effect may be used as a basis of measurement. 
In such a case the bolometer, radiomicrometer, and 
thermopile may possibly be sufficiently sensitive under 
the best experimental conditions. 

Owing to the large number of photo-sensitive reac- 
tions it is possible to devise various methods of meas- 
uring ultraviolet energy, at least relatively, for certain 
ranges of the spectrum depending upon the reaction 
chosen. These are too numerous to be discussed at 
length here. 

It has been the aim to review the subject in general 
as it might interest the chemist. In doing this within 
the limits of a single article it has been impossible to 
discuss many aspects and excellent researches; how- 
ever, in the few references given will be found many, 
others which will aid those who wish to pursue the 
subject further. 

Nela Research Laboratory, 


National Lamp Works of General Electric Co 
Nela Park, Cleveland, Ohio 








Problems of Wage Payment 


By H. N. 


STRONCK 





is facing to-day is the problem of labor. Never 

before in the recent history of this country has 
there been such a scarcity of labor of all kinds, both 
skilled and unskilled. There is no outlook at the pres- 
ent time for an increase in the total number of labor 
units in this country, but there is every possibility that 
the scarcity will become greater and greater as time 
goes on and greater demands are made on the labor 
supply for Government service. The rate of wages in 
most industries is from 20 to 60 per cent greater than 
during the pre-war period and the effectiveness of labor 
at these much higher prices is far less than it was two 
or three years ago. To make matters worse, certain 
types of industries are able to give a much higher pro- 
portionate increase in wages than other concerns not so 
fortunately situated. As a result very keen competition 
has arisen in obtaining and holding labor of all classes 
from the highly skilled to the most ordinary type. 


():" of the most. serious problems which industry 


OBJECTS TO BE ATTAINED 


The majority of industrial managers are aware of 
this situation and can see far enough into the future to 
realize that some very strenuous efforts must be made 
to stabilize these conditions, to meet the ever increas- 
ing wage scale and to obtain a labor turnover as small 
as possible. The problem resolves itself into three 
parts: 

(A) To hold the present working force intact. 

(B) To be able to obtain and hold additional workers. 

(C) To establish intensive training and co-operative 
methods so as to obtain the highest possible effective- 
ness of each labor unit. 


RECENT PLANS 


In order to hold the present working forces intact 
three general plans have come into vogue during the 


past year: 





(A) The payment of a so-called service bonus. 

(B) Insurance policies for workers. 

(C) Betterment of working and housing conditions. 

Service bonuses are generally paid as a percentage 
of the present wages, and vary with the length of con- 
tinuous service. A very popular one is the payment of 
a 10 per cent bonus at the end of every three months 
for continuous service during the period. Other popu- 
lar ones are based on a sliding scale of 5 per cent for 
three months’ service, 7 per cent for six months’ service 
and 10 per cent for one year’s service. The contention 
is that the average worker employed in such an indus- 
try will at least remain the full length of the service 
period. In some industries the majority of the depart- 
ments are on some type of production payment plan, 
and in such departments or groups where conditions are 
such that a production plan cannot be introduced a 
service bonus is paid above the nominal wage scale in 
order to equalize the wages throughout the plant. 
Service bonuses have a good effect on the older em- 
ployees and especially on such employees who have their 
homes established in that community. Service bonuses, 
however, do not have a very great effect on obtaining 
new labor especially of the nomadic class, who are eusily 
influenced to shift when they find that higher base 
wages are paid in their line of occupation in other 
plants, even though these plants be located at some dis- 
tance from the community. Service bonuses as a rule 
do not act as an incentive for increasing production, 
and hence one of the greatest objects to be desired is not 
attained. 

Life insurance policies for workers have become 
very popular during the past year. The amount of in- 
surance taken out for a worker and paid for by the cvm- 
pany is usually based on the yearly wage of the em- 
ployee and the number of years of previous service in 
the plant. This form of reward acts well on the older 
and more settled employees who have families or de- 
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pendents, but has practically no effect on new labor or 
on younger employees with no dependents. Insurance 
rewards do not act as a strong incentive or argument 
in the obtainment of new labor units. 

With the advent of the dilution of male labor with 
female it has become necessary to arrange for far bet- 
ter working conditions. Otherwise no very strong bid 
can be made for obtaining and holding female em- 
ployees for ordinary plant operations. The general 
effect of improving working conditions is very good. 
it eliminates certain frictions and grievances and the 
general tone of the plant is raised to a higher level. 


PRODUCTION REWARDS 


The desired result in all industries is to: 

(A) Obtain maximum production from each unit cf 
labor. 

(B) Pay higher wages than those paid in competing 
labor markets. 

(C) Have the lowest possible direct labor cost per 
unit of production. 

(D) Keep wastes of material at a minimum. 

(E) Have all methods work toward the ultimate ben- 
efit of both employer and employee. 

The advent of systematic cost-accounting methods 
must be credited as being one of the most important in- 
fluencing factors for the introduction of wage pay- 
ment plans based on production and waste elimination. 
Cost-accounting methods analyze and bring to the at- 
tention of the management true present costs and abnor- 
mal conditions of cost. Knowing the present cost, it 
then becomes the desire to reduce these. As a result 
a great many methods, plans and schemes have been 
evolved and introduced for the attainment of this ob- 
ject. 

The management soon realized that the most waste- 
ful and ineffective method of wage payment was the 
day-work method. Therefore, day-work methods must 
be replaced by methods which are based on reward for 
effort expended. The chief difficulty encountered was 
in the design of some plan whereby the effort of prac- 
tically all employees could be measured and the reward 
paid accordingly. 

Profit-sharing plans were introduced as far back as 
1842, had a good effect in certain instances, but in gen- 
eral did not attain the object desired because they did 
not include certain fundamental principles necessary for 
success. 


ESSENTIAL POINTS OF WAGE SYSTEMS 


Any system of reward to be highly effective must 
have the following points: 

(A) The reward must be a definite and positive gain 
to the individual. 

(B) The reward must be definitely known before the 
work is commenced. 

(C) The reward must be personal; that is, the re- 
ward must be for that particular person, for that par- 
ticular work. ° 

(D) The individual must get exactly what was de- 
termined before. 

(E) The individual must be positively assured that 
he will get the reward. 

(F) As soon as the work is done the individual must 
get the reward. 
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PIECE WORK 


Piece work, which was the most popular method un- 
til the efficiency movement reached its height, met the 
majority of these points. There is nothing wrong with 
the piece-work system in itse/f, but so many violations 
have taken place in the fuidamental principles that 
the objects to be desired were not reached. Consid- 
erable dissatisfaction, grievances and many strikes have 
taken place. Piece-work methods are looked upon with 
great suspicion by the working classes. Regardless of 
whether or not piece prices have been cut in any par- 
ticular plant, the inherent suspicion against piece work 
still remains in the minds of the workers, and one of 
the greatest of industrial wastes, the limitation of out- 
put, has been the result. With the present great fluc- 
tuations in labor market conditions it would hardly be 
advisable to introduce the very inflexible piece-work 
schemes. When it becomes necessary to pay higher 
wages, piece prices must be raised. If labor prices 
should decline, the only way the management could take 
advantage of this would be to reduce the piece prices. 
Also the principles of straight piece work do not guar- 
antee a living wage. With the present ineffectiveness 
of labor and the introduction of female workers in in- 
dustries, it becomes highly essential that, regardless of 
the output at the start, at least a guaranteed wage must 
be paid in balance with the daily wage scale in that 
district. From the standpoint of the management a 
piece price definitely fixes the direct labor cost per unit 
and there is no way of reducing the labor cost with high 
production unless the piece prices are cut. 


BONUS PLAN 


Since the desired object was not attained by the 
piece-work, profit-sharing, contract methods, etc., new 
methods have come into vogue, many of which have been 
very successful and have replaced the plans previously 
referred to. 

Bonus systems in general are based on the principle 
of dividing the savings effected in some definite propor- 
tion between the management and the employees. The 
majority of these guarantee an hourly wage, specify 
some definite standard of output and pay a bonus, in 
some cases when this standard is reached, and in a 
good many others when this standard is exceeded. The 
accompanying Chart I compares various forms of the 
best known and the most popular wage-payment plans. 


COMPARISON OF VARIOUS METHODS 


In making this comparison certain assumptions were 
necessary due to the fact that different standards must 
be set for each type of plan in order to produce the 
same amount of remuneration for the same output at a 
certain point. In determining standards for any type 
of production wage-payment plan the two following 
questions must be answered: 

(A) How much work can be performed by a first- 
class worker at a speed under which he will thrive? 

(B) What extra inducement must be paid to this first- 
class worker for this output? 

On the particular case in point it was found by a long 
series of experiments and by time and motion study 
that a first-class worker could produce 148 units of out- 
put per hour and deliver this output day after day and 
month after month without injury to himself. It was 
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also found that a reward of 30 per cent above the wage 
scale was necessary to induce the worker to produce 
this output. The normal wage scale on this operation 
was 20c. per hour. Therefore, for an output of 148 
units per hour it became necessary to pay a bonus of 
6c. per hour, or a new rate of 26c. per hour. Regard- 
less of the wage-payment plan, this worker must re- 
ceive 26c. per hour for an output of 148 units per hour. 
All curves must intersect at point “Q.” 


HALSEY 3314 PER CENT PREMIUM PLAN (WAGE LINE GH) 


Under this plan the worker receives as a bonus one- 
third of the value of the time saved. Example: If a 
worker’s rate is 20c. per hour, a standard of 10 hours 
is set on a job, and the worker performs this in 7 hours, 
thus saving 3 hours, he would receive as a bonus one 
hour’s time. 

Because of the small part of the value of time saved 
paid as a bonus, the standard under this plan would 

As shown on this chart the 
standard would be 57'2 units per hour and at an output 
of 148 units per hour he would receive the 30 per cent 
extra inducement. 

Owing to the fact that the workers’ share of the sav- 
ings is small, no great investigation is necessary to de- 
termine standards under this plan. In general under 
this plan the standards are estimated from previous 
costs, and as a worker reduces these costs he receives 
one-third of the savings. 


necessarily be very low. 


HALSEY 50 PER CENT PLAN (WAGE LINE FL) 


Under this plan the worker receives as a bonus one- 
half of the value of the time saved. Example: If a 
standard of ten hours is set on a job and the worker 
performed this in seven hours, thus saving three hours, 
he would receive as a bonus 1% hours’ time. 

Because there is a larger part of the value of the 
time saved paid as a bonus to the worker under this 
plan than under the Halsey 33'% per cent, the standard 
set would need to be greater Referring to the chart it 
will be seen that the standard under this plan would 
need to be 88 units per hour to bring the intersection 
at point “Q.” 

A greater intensive study of conditions and outputs 
must be made under this plan than under the Halsey 
33% percent. In a great many cases the standards un- 
der this pian are based on time study, while in many 
others they are based on previous estimates of cost, and 
as a worker reduces these costs he receives one-half of 
the savings. 


THE TAYLOR SYSTEM (WAGE LINE RQN) 


Under the Taylor system two piece prices are set, 
known as the low rate and the high rate. Under this 
comparison the high rate is 30 per cent greater than the 
low rate. The standard set would be 148 units of out- 
put per hour. For cutputs less than this amount the 
piece price would be 20 per cent less than for an output 
of 148 units per hour or more. Under this system the 
reward is great when the standard is reached, but for a 
failure to reach this standard the penalty is severe. 
Under this plan only a first-class worker can reach 
standard and thus obtain the bonus. Under present in- 
dustrial conditions of ineffectiveness of labor units but 
very few workers in the ordinary plant would be able 


to reach the high reward under this plan. If it were 


possible to fill a plant at the present time with first- 


class workers this method of payment would act as the 
strongest possible form of incentive, but it would be 
far too difficult to introduce under present industria! 


conditions. Less than 10 per cent of the workers in the 


ordinary establishment would be able to take advan- 
tage of the high reward offered. Under this system 
great precision in rate setting and utmost standard- 
ization of operations are necessary. 


GANTT SYSTEM (WAGE LINE XRQN) 


The Gantt standard is the same as the Taylor; that 
is, 148 units of output per hour. Under this plan, how- 
ever, applied to the case in point, an hourly wage of 20c. 
would be guaranteed regardless of the output. If the 
output reached 148 units per hour a bonus of 30 per 
cent would be paid. 

Under this system the penalty for not reaching the 
output of a first-class man is not so severe. All work- 
ers are at least guaranteed a standard wage. The stand- 
ard under this system must be set very accurately and 
conditions must be highly standardized. Only first-class 
operators would receive a bonus and hence such a sys- 
tem would effect but a small proportion of the employees 
in a plant under present industrial conditions. 

STRAIGHT PIECE WORK (WAGE LINE AN) 

Under straight piece work a definite price per piece 
would be paid regardless of the output. Under the case 
in point the piece price would be 0.176c.; that is, for 
an output of 148 pieces 26c. would be paid. If the out- 
put were less than 114 pieces per hour the worker would 
receive less remuneration than under any of the plans 
where the hourly rate is guaranteed at 20c. 

THE EMERSON EFFICIENCY SYSTEM (WAGE CURVE BP) 

Under the Emerson system the standard would be 
138 units. A bonus of 20 per cent is paid, and the 
worker would receive 24c. per hour. The Emerson 
bonus, however, commences at efficiencies of 6624 per 
cent, so that if the output exceeds 108 units per hour, 
some bonus is paid. The proportion of bonus paid 
takes the form of a parabola from the 66% per cent 
point to the 100 per cent or standard point. After the 
100 per cent point has been reached, in addition to the 
20 per cent bonus at 100 per cent, an extra 1 per cent 
bonus for each 1 per cent of efficiency increase above 
100 per cent is paid. Example: If the efficiency is 110 
per cent the bonus is 30 per cent. 

The Emerson system is one of the most modern de- 
velopments of bonus systems, has been given wide pub- 
licity through the writings of Mr. Harrington Emerson 
and has been applied in a great number of plants. 

The standard under the Emerson system must be set 
with considerable care, as under the Gantt and Taylor 
systems. 


ROWAN DIMINISHING PREMIUM SYSTEM (WAGE LINE CK) 

This illustrates a typical diminishing premium sys 
tem whereby rates are automatically cut at higher ovt 
puts. As under the others, a standard time is set and 
the worker receives his hourly wages for the time 
actually engaged on the job plus a premium figured 0 
the actual time in proportion to the time saved to the 
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standard time. The formula for calculation of wages is 


standard time—time taken ) 


‘ 
i t 4 
(7 motes + t standard time 


< time taken ) < hourly rate —— Wages. 


Under this system the worker can never double his 
day wage, as the value of the controlling factor, which 
is 

Standard time—time taken 
Standard time 


constantly approaches unity as the time consumed ap- 
proaches zero. Hence, the premium can never exceed 
the day rate multiplied by unity. Under this system the 
workman soon learns that above a certain output the 
reward is not sufficient to warrant the extra effort on 
his part. Because of this, limitation of output is very 
frequent under this system. This system has been in 
use in a number of plants, but because of its many dis- 
advantages was discontinued and replaced by more 
equitable plans. 

There have been various modifications of the original 
Rowan plan and in many the decrease in price per piece 
has been much more rapid. By comparing diminishing 
premium plans with any equitable plan it will be noticed 
that a zone is formed between the diminishing pre- 
mium curves and any of the curves of the equitable 
plans. Louis Ruthenburg of the Dayton Engineering 
Laboratories Co. (Delco), after an exhaustive study of 
a large number of payment plans, named this zone the 
“Zone of Deception.” 

Where this plan had been introduced the management 
had the feeling that it was impossible to set accurate 
standards and their fear was that workers would earn 
too high wages. With the advent of scientific rate set- 
ting by time and mection studies the danger of inac- 
curate standards has been eliminated so that there is 
no justification for introducing any diminishing pre- 
mium plans. 

As will be noticed from the chart, the standard set for 
the case illustrated would be 105 units of output per 
hour. 


THE BENEDICT-STRONCK DIFFERENTIAL TIME BONUS SYS- 
TEM. (WAGE CURVE EM 14 PER CENT PRINCIPLE— 
WAGE CURVE DO '5 PER CENT PRINCIPLE) 


In formulating the principles and designing the 
application of these systems the object in view was to 
include the strong features of other wage systems ana 
eliminate as many as possible of the weak points. The 
results obtained in practice by these methods have 
proven that this object has been attained. 

These systems are based on certain fundamental 
principles and the design of the curves vary for differ- 
ent conditions without violating the fundamental prin- 
ciples. The fundamental principles on which these 
are based are: 

(A) Guaranteed hourly rate known as the “base 

rate” below which the worker does not fall. 

(B) A time allowance for each job known as the 
“standard time.” 

(C) A division of the value of the time saved from 
this “standard time” between the worker and 
the management on an increasing differential 
basis, in favor of the worker; that is, the 
greater the output the greater will be the 
proportion of the value of the time saved 
given as a bonus to the worker. 
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CHART I. COMPARISON OF WAGE-PAYMENT PLAN 


The accompanying Chart II illustrates the details 
of the Benedict-Stronck differential time bonus sys- 
tem on the 4 per cent principle. This illustration is 
designed according to the following mathematical 
principles: 

For efficiencies of between 100 and 125 per cent the 
worker receives as a bonus one-half of the value of 
the time saved. This is equivalent to the Halsey 50 
per cent principle. 

For efficiencies above 125 per cent the worker re- 
ceives as a bonus, in addition to half the value of the 
time saved, 1% per cent of the value of the time saved 
for each per cent of efficiency increase above 125 per 
cent. 

As will be noted, the differential parabola is con- 
nected with the 50-50 line at the 125 per cent point. 
The following two examples illustrate the detailed cal- 
culation of the new hourly rates: 

(A) For a point less than 125 per cent in efficiency. 
(Refer to curve ABD) 


ASSUME: Standard time 10 hours 
Base rate 20 cents 
Efficiency 115 per cent 
10.0 
Then actual time of performance a 8.70 
1.15 
hours. 
10.0 — 8.7 = 1.8 hours of time saved. 
Value of time saved = 1.3 * .20 $0.26. 


Bonus is one-half of this = $0.13. 
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WORKER'S PAY: On base rate 8.7 « .20 $1.74 WORKERS’ PAY: On base rate = 6.06 * .20 = $1.212 
Bonus 13 50-50 Bonus = 0.394 
—_—— Differential bonus - 0.079 
Total pay for 8.7 hours work $1.87 neem 
$1.87 We ‘Se cuvestnes vdnetes0siksse0Kewl $1.685 
Hourly rate for job ——— 21.5 cents. 1.685 
8.7 Hourly rate for job ———— 27.8 cents. 
(B) For a point on the parabola or above 125 per 6.06 
cent of efficiency: The following formula applies to the curve of the 
ASSUME: Standard time 10 hours v4 _ cent principle. 
Base rate 20 cents New rate per hours = R 
Efficiency 165 per cent Base rate per hour = R, 
10.0 Standard time . A 
Then actual time of performance — 6.06 Actual time T, 
1.65 R, 
hours. R —— (T,’ — 0.25 T, T, + 3.25 T,’) 
10.0 — 6.06 = 3.94 hours of time saved. 4TY 
Value of time saved 3.94 * .20 $0.788. By referring to the “per cent saving in direct labor 
50-50 bonus is one-half of this $0.394. above margin” (curve AHC) it will be noticed that the 
Increase in efficiency over 125 per cent 165 — 125 direct labor cost keeps on decreasing and the maximum 
40 per cent. saving to the company in direct labor is at 180 per 


Additional bonus of one-fourth per cent of value of cent of efficiency. The zone of the maximum saving in 
40 direct labor to the company lies between efficiencies of 
time saved for each per cent above 125 per cent —— 165 and 195 per cent. At these points of maximum 
4 saving to the company the bonus to the worker is 

10 per cent additional — .10 « .788 = $0.079. from 39 per cent to 64 per cent. 
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CHART II. THE BENEDICT-STRONCK DIFFERENTIAL TIME BONUS SYSTEM 
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Under this system, if it is assumed that a first 
class worker is to receive a 30 per cent extra induce- 
ment for working at his best, he would have to reach 
an approximate efficiency of 153 per cent. 

The system under the 1% per cent principle, as illus- 
trated by curve “DO” on the comparison chart, is identi- 
cal to that of the 4% per cent principle up to the 125 
per cent efficiency point: that is, 

(A) For efficiencies between 100 and 125 per cent 

the workers receive as a bonus 1% of the value 
of the time saved. 
For efficiencies above 125 per cent the worker 
receives as a bonus, in addition to half of the 
value of the time saved, '» per cent of the 
value of the time saved for each per cent of 
efficiency increase above 125 per cent. 

Since the relative proportion of savings given to the 
worker increases more rapidly under this than under 
the 1% per cent principle, the worker would need only 
to reach an efficiency of 148 per cent to receive a 30 
per cent bonus. 

As will be noticed, these systems have a great flexi- 
bility of design without violating fundamental prin- 
ciples. The parabola may be attached to the Halsey 
50.50 line at any point. The slope of the parabola may 
be increased or diminished by calculations other than 
the 44 or '» per cent principle, such as, a *4 per cent 
or 4 per cent principle. 

The differential feature of these systems acts as one 
of the most powerful of incentives. Workers strive to 
attain high efficiencies because their proportionate re- 
ward is so much greater. Every worker in a plant, 
who is industrious and fitted to his work, can earn at 
least some extra reward under these systems. There- 
fore, these systems have a strong appeal. 


(B) 


APPLICATION 


The actual application of these systems in practice 


is very simple. -From the curves, a table is computed 
which shows the per cent bonus at the various efficien- 
cies. This per cent bonus is always a per cent of the 
base hourly wage. 

A standard once set, under this system, need not be 
changed to meet fluctuations in the labor market. 
Every advantage of these fluctuations may be taken by 
fluctuating the hourly rate at which workers are en- 
gaged. This is one of the strong points of this system 
and, hence, has become very popular in replacing in- 
flexible methods. 

In practice a standard time, or standard output, is 
very carefully determined by means of motion studies, 
time studies, and fatigue studies, taking into considera- 
tion all economic, psychological and sociological fac- 
tors entering into the problem: 

Efficiency is determined in either of two ways: 

Standard time 
A) Efficiency per cent. 
Actual time 
Actual output 
B) - Efficiency per cent. 
Standard output 








By-PRODUCTS 


There are many very valuable by-products of these 
bonus systems: 


(A) The standard time gives precise information 
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as to outputs of various operations and, hence, 
is invaluable in determining plant capacities 
and the layout of scheduling methods. 

The standard times also give standard costs 
of labor which are of great value for cost 
accounting and estimating purposes. 

A direct comparison can be made of the per- 
sonal effectiveness of each labor unit regard- 
less of the kind of operation. 

Weak points in personnel are easily deter- 
mined and brought to the attention of the 
proper official, so that proper remedies can be 
applied consisting generally of more intensive 
training or shifting to operations for which 
the worker is better adapted mentally and 
physically. The writer has come in contact 
with many cases where certain employees on 
the work at which they are employed could 
make but 60 per cent efficiency. After three 
or four shifts had been made to different op- 
erations, the worker was finally assigned to 
some operation on which he could reach from 
160 to 180 per cent efficiency simply because 
he had ideal mental and physical qualifica- 
tions for the operation selected. 

Due to the flexibility of these bonus systems a far 
greater percentage of the workers can be placed on a 
reward basis than under piece work or many other 
plans. Practically all employees engaged in and about 
plants can be placed on some form of reward in pro- 
portion to their efforts expended. 


(B) 


(C) 


(D) 


WASTE ELIMINATION BONUS 


In general, as production is increased the tendency 
is towards a decrease in quality. To overcome this, 
one of the strongest features is the introduction of a 
waste elimination bonus. These are based on identical 
principles as those of the production bonus; that is, a 
standard quality or amount of waste is set and as the 
quality is increased above this standard or waste de- 
creased below this standard an extra bonus is paid. 
Also a very thorough training and inspection system 
helps greatly to increase quality. The writer has 
found in general that where the installation has been 
carefully made, quality is increased rather than di- 
minished and in many instances there have been enor- 
mous savings in waste elimination alone. 


THE DESIGN OF BONUS SYSTEMS TO MEET CERTAIN 
CONDITIONS 


By keeping well in mind the objects to be attained and 
the fundamental principles involved, equitable bonus sys- 
tems can be designed to meet almost any conditions. 

Recently the manager of a large and prominent 
plant was face to face with a very serious labor prob- 
lem. This plant was in a very much better condition 
than most plants of its kind. This executive had a 
far greater knowledge of the principles and practices of 
scientific management than the average executive. 
It was absolutely essential that production be con- 
siderably increased. Due to the extreme scarcity of la- 
bor the best possible method for increasing the pro- 
duction was by increasing the effectiveness of the 
present labor forces. It was realized that the strong- 
est possible method would be the introduction of some 
incentive form of wage payment. The entire plant had 
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been on a day work basis since its conception. The 
attitude of the employees had always been strongly 
against anything but day work and the chief problem 
was to submit to them some form of wage payment 
plan which would be acceptable to them and to which 
they would give their full and hearty co-operation. 
After a thorough study of the conditions, in all their 
various phases, the writer designed and introduced a 
bonus system which met with the hearty approval of 
the employees. As a result, the average production of 
such operations on which the method has been ap- 
plied to date has increased approximately 65 per cent. 
The average wage to employees under the bonus plan 
has been increased from 25 to 30 per cent. The ob- 
ject has been attained. The management profited by the 
tremendous increase in production and the decrease in 
labor costs and the employees by a considerable increase 
in their earnings. 

Actual practice has shown that the differential time 
bonus system is far superior to piece work. A certain 
plant had been on piece work for years. On analyzing 
the operations it was found that the evil of limitation 
of output existed. The piece work system was replaced 
by a differential time bonus system and a very marked 
increase in production was effected throughout this 
plant. 


DETERMINATION OF STANDARDS 


The success of any payment plan of this kind rests 
upon the accuracy and equitableness of the standard 
times. By applying modern methods of motion and 
time study and a thorough study of the fatigue prob- 
lem equitable standards can be set. Such standards, 


however, should not be set by untrained persons but 
under the guidance of experts, thoroughly familiar with 
analysis, fatigue, and such economic, psychological and 
sociological factors as have a bearing on the attitude 
of labor. 


WORKING Hours 


In most industries, the tendency now appears to be 
toward the eight-hour day. Statements have been 
made at various times that the same output could be 
obtained by reducing from a ten-hour to an eight-hour 
basis. These statements may have been true in cer- 
tain cases, but in general this is not the case. Any 
given plant, however, operating under a ten-hour basis 
under day work or a wrong wage payment plan can b- 
made to produce as much, and even more, in eight hours 
than in ten hours by a more thorough analysis and 
standardization of operations, better training of work- 
ers, improved scheduling methods, and the introduc- 
tion of the best possible type of bonus system. 

In many industrial districts, especially in such plants 
working on war supply contracts, the eight-hour day is 
in effect, but in the majority of cases the workers 
actually are employed ten hours and receive time and 
one-half for overtime over eight hours. This appears 
to be the popular trend today. 


THE DILUTION OF MALE LABOR WITH FEMALE LABOR 


Owing to the great scarcity of labor it has become 
absolutely essential to employ women in industry. In 
order to be successful in this undertaking, far better 
methods of all kinds must be applied. The problem of 
intensive training and supervision becomes greater. 
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There are numerous operations in almost every plant 
which can be performed by women and by proper se- 
lection, training, and supervision and by improving 
working conditions, in the course of time the outputs 
on such operations will be just as great, if not greater, 
than under former male labor. 

CONCLUSION 

In conclusion, it must be stated that even the best 
and most approved wage payment plan is not a cure 
for all ailments. It is absolutely essential, and a patri- 
otic duty to every industrial organization to see that 
the greatest possible production with the least waste 
and cost is obtained. An ideal bonus system may have 
no effect whatsoever, or a disastrous effect, in case it 
is wrongly applied. Owing to the tremendous impor- 
tance of the problem and the effect of such methods, it 
is the duty of every executive contemplating the intro- 
duction of such plans to see that: 

(A) The design of the method is absolutely correct 

and does not violate fundamental principles. 

(B) That the plan be correctly introduced. 

Where this is done the objects will be attained ana 
the results will be to the ultimate benefit of both em- 
ployer and employee, which is the acid test of any 
method or plan. 

Chicago, Il 


Foreign Trade Convention Postponed.—The Execu- 
tive Committee of the National Foreign Trade Coun- 
cil announces that “owing to the railroad congestion 
and the desire of the council to co-operate with the 
Government in the relief of the situation due to the 
war,” the dates of the Fifth National Foreign Trade 
Convention to be held at Cincinnati, Ohio, have been 
changed from Feb. 7, 8 and 9 to April 18, 19 and 20, 
1918. Merchants and manufacturers who are desir- 
ous of receiving invitations to attend the convention 
at Cincinnati are requested to send their names and 
addresses to O. K. Davis, Secretary National Foreign 
Trade Council, 1 Hanover Square, New York City. 


Tariff Committee of Dyestuffs Association.—The 
Committee on Organization has appointed the fol- 
lowing Tariff Committee: Dr. J. Merritt Matthews, 
chairman; August Merz of Heller & Merz; R. T. Dicks 
of Dicks, David & Co., and H. G. McKerrow of E. F 
Drew & Co., all of New York; L. A. Ault of Ault & 
Wiborg Company of Cincinnati, and C. S. Althouse of 
the Althouse Chemical Company of Reading, Pa. The 
committee held a meeting on Feb. 11, at which the 
final proposals to be submitted to the Tariff Commis- 
sion were gone over. It will hoid another session in 
Washington immediately before conferring with the 
Commission. This committee has formulated defin 
ite ideas as to what the tariff regulations should be 
in order to safeguard the industry and has also deter- 
mined upon what is considered a just and fair schec- 
ule of tariff rates. These are being withheld for the 
present by the committee, pending two conferences 
which that body has arranged to hold with the United 
States Tariff Commission in Washington. 

It is expected that this committee’s report will be 
in such shape that it may be included in the report 
of the main committee to the meeting of the main 
body of the newly organized association on March 6 
at the Chemists’ Club in this city. 
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The Vulcanization of Rubber 
By ANDREW H. KING 





one important discovery—vulcanization. In 1839 

Goodyear of New Haven, Conn., found that rub- 
ber, when mixed with sulphur and heated, under- 
went a “change.” That is, that its physical prop- 
erties were decidedly altered. It now had a much 
greater stability toward temperature changes, and 
showed a large increase in tensile strength and elas- 
ticity. This was the principal and basic discovery, 
and is used in nearly all the rubber shops the world 
over. The cold process of vulcanization by the use of 
a dilute solution of sulphur chloride, S,.Cl,, was devel- 
oped by Alexander Parkes in 1846. There is no ques- 
tion as to the relative importance of the two discoveries. 
The cold process finds application only with extremely 
thin pieces of rubber, such as toy balloons, etc., and 
some kinds of spread goods. 

Regardless of the manner in which it comes about, 
vulcanization is similar to the hardening or coagulation 
of a gel. A typical example of such a change is the 
behavior of glue with tannin. It requires no great 
stretch of the imagination to compare it with the set- 
ting of a custard pie or the baking of a fruit cake. The 
fruit cake idea is of particular value in that it gives 
us a simple homely parallel which will serve to make 
the mystery of compounding and vulcanization a little 
more understandable. 

In preparing a cake the first concern of the cook is 
to produce a colloidal suspension, a batter consisting 
of milk, flour and eggs. To this are added the 
sugar, fruit, flavoring, baking powder, etc. When com- 
pleted it is in the form of a not too stiff dough. It 
is then poured into pans and baked. The heat sets or 
coagulates the gel. That it happens also to liberate a 
gas which brings about porosity does not alter the 
similarity. In fact, in preparing sponge rubber the 
rubber chemist also resorts to this trick. The pastry 
cook must understand the preparation of the gel. He 
must know how to produce the properties of taste, 
flavor, etc., which make a cake so desirable to man- 
kind. Compounding is not greatly different. It is the 
art of mixing various materials with rubber which give 
to it, subsequent to vulcanization, certain desirable 
physical properties. 

The first step in the preparation of a stock is to break 
down the rubber. This is accomplished on a mill which 
consists essentially of two large horizontal rolls which 
rotate toward one another. To break down the rub- 
ber is, as is implied, to render it soft and plastic like 
a dough. When this condition is reached the various 
compounding ingredients are added. The plastic rub- 
ber takes them up in much the same way as bread 
dough takes up more flour. The rubber behaves as a 
super-cooled liquid and a stock is no more nor less than 
a solid solution. That the solid fillers are not added in 
lumps like chopped fruit to a cake but in very fine 
powders is due only to the fact that more desirable 
Physical properties are obtained thereby. The unvul- 
canized stock is a highly plastic mass with but very 


[he whole structure of rubber products rests upon 





little elasticity or strength. Vulcanization reverses 
the situation, after which we find it strong and elastic 
with but very little of the original plasticity remaining. 
The effect of the individual fillers will be discussed in a 
later paper, but it will suffice here to say that their 
general effect is to decrease the stretch and to increase 
the tensile strength, hardness, toughness, and resist- 
ance of the stock to wear. This effect is not in direct 
proportion to the volumes involved, for some fillers give 
a greater increase and some a less. For example, if 
equal volumes of gas black and barytes be added to rub- 
ber in two separate but otherwise similar batches, the 
one containing the black will show a higher tensile 
strength and a relatively lower stretch, while that con- 
taining the barytes will show a lower strength and a 
higher stretch. This difference in behavior may be due 
to a number of things but is thought to be funda- 
mentally a phenomenon of adsorption. 

The above gives a general idea of the usefulness of 
vulcanization. We will now go on the various theories 
which have been advanced from time to time, as ex- 
planations of the mechanism by which it occurs. These 
theories are all of them incomplete and imperfect. But 
poor as they are they afford us a vehicle of thought and 
their proof or disproof advances our knowledge of the 
subject. 


CHEMICAL THEORY 


Carl Otto Weber was the first to investigate the 
chemistry of vulcanization. He divided the sulphur of 
a mixing, subsequent to heating, into two classes—free 
and combined. The first was removable by solvents, 
acetone being most satisfactory. The second, combined 
sulphur, he was never able to eliminate. In fact, no 
one with the possible exception of Spence, has ever been 
able to do it either. He found that rubber containing 
less than 2 to 21 per cent combined sulphur did not 
show completely the physical characteristics of a prop- 
erly vulcanized stock. First evidence of the “change” 
is seen when the combined sulphur is about 1.25 per 
cent. The physical properties become better and better 
until 2 to 24% per cent combined sulphur is reached. 
He therefore concluded that this amount of combined 
sulphur was necessary to produce the first of a ser- 
ies of compounds which he called polyprene sul- 
phides, the empirical formula of which he thought to be 
(C,.H,,),,.S which indicates 2.3 per cent combined sul- 
phur. By using larger amounts of sulphur and a longer 
period of heating he obtained, just as did Goodyear be- 
fore him, a hard substance, an ebonite, which contained 
approximately 32 per cent of combined sulphur. Try 
as he might he was unable to produce an ebonite with 
more than this amount of combined sulphur. This 
would indicate a compound of the formula C,,H,,S, or 
better C,,.H,,.S,, which he concluded to be the highest 
member of his series of polyprene sulphides. As evi- 
dence which would tend to prove the existence of the 
intermediate members of the series, he recorded that 
the relation of combined sulphur to time, tempera- 
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ture being held constant, was not a linear function but 
that certain breaks were noticeable in the curve. Each 
break he thought indicated a new polyprene sulphide. 
Axelrod thought somewhat differently of the matter. 
He considered, and rightly, that heat has two effects 
on rubber, first to make it soft, plastic and tacky, to 
depolymerize it; and second to bring about the com- 
bination with sulphur. The breaks in the curve he con- 
cluded showed depolymerization, followed by further 
addition of sulphur. He did not seek to overthrow 
Weber’s theory but only to supplement it. Now it hap- 
pened that Weber heated mixtures of sulphur and rub- 
ber (9.1 per cent sulphur) in an autoclave at fixed tem- 
peratures between 120 deg. C. and 130 deg. C. Samples 
were withdrawn every hour or half hour and their com- 
bined sulphur determined. It is not surprising in view 
of such faulty technique that the curve contained several 
sharp bends. Every time the autoclave was opened to 
remove one piece the other pieces were undoubtedly 
cooled off. No one has ever isolated these intermediate 
polyprene sulphides, which fact gave Wolfgang Ostwald 
a point in favor of the adsorption theory. The investi- 
gation was at a standstill for a number of years until 
Spence, seeking to prove the adsorption theory, heated 
different samples of a mixture of rubber with 37 per 
cent sulphur for varying lengths of time. His com- 
bined sulphur curve showed a regular increase with time 
from zero up to 31.97 per cent. There were no breaks 
nor bends in his curve whatever. He did show, how- 
ever, that the removal of the free sulphur gave typical 
adsorption phenomena and concluded that the first step 
of vulcanization is adsorption of the sulphur, after 
which a part of it becomes chemically combined. 

The evidence in favor of the chemical theory may be 
summarized as follows: 

1. There is no process by which the combined sul- 
phur can be removed and the original rubber regener- 
ated. Reclaiming processes remove only the free sul- 
phur. 

A possible exception to this statement may be found 
in a late patent to Spence (U. S. 1,235,850) in which 
he claims to actually devulcanize rubber. After the re- 
moval of the free sulphur the combined sulphur is 
eliminated by heating in an aniline solution of metal- 
lic potassium or sodium for several hours at 175° C. 
The solution is filtered, the aniline distilled off and the 
rubber dissolved in benzol, when it is purified by treat- 
ment with water containing hydrochloric acid. Piperi- 
dine, caustic soda, and para aminodimethy] aniline, all 
powerful vulcanization accelerators, are recommended to 
assist and to speed up the devulcanization. Seventy- 
three per cent of the combined sulphur in ebonite 


was removed in one operation. The principle of 
the process is simple. Spence reasoned that <all 
that was necessary was a powerful vulcanization 


accelerator in conjunction with an element capable 
of combining with and fixing the sulphur liberated 
from the rubber by the accelerator. The more pow- 
erful the accelerator the more rapid would be the 
devulcanization. It is to be sincerely hoped that 
Spence will be entirely successful in his experiments, 
and that their commercial application will not be long 
delayed. A reclaiming process which will truly devul- 
canize rubber is sorely needed. But should this pro- 
cess be successful it will not in the least invalidate the 
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chemical theory, but will rather strengthen it, showing 
merely that another reaction takes place during which 
another substance combines with and removes the sul- 
phur from the rubber. That such substances are pow- 
erful accelerators throws considerable light on the 
mechanism of acceleration, which will be discussed 
later. 

2. Alexander showed that there was a definite stoich- 
iometric relation between the maximum quantities of 
sulphur and bromine which may be added on. For in- 
stance, the maximum quantity of bromine which may 
be added is equivalent to 32 per cent of sulphur. Also, 
if 16 per cent of sulphur is already combined with the 
rubber the maximum amount of bromine which may be 
added is equivalent to 16 per cent of sulphur. Ebonite 
with 32 per cent combined sulphur cannot add on any 
bromine. You will note that we are here speaking of 
addition in the sense that it is known to the organic 
chemist and which differs considerably from substitu- 
tion. The addition of bromine to rubber is considered 
by most chemists as taking place at the double bonds. 
It is not unreasonable then that sulphur should com- 
bine in the same way. 

3. Vuleanization is subject to conditions like any 
other chemical reaction. Increased temperature accel- 
erates it. The mass action effect of sulphur is marked 
and the catalytic behavior of certain substances is well 
known. 

4. The work of Hinrichsen has shown that cold vul- 
canization by means of sulphur chloride is a true chemi- 
cal reaction. The maximum quantity of sulphur chlor- 
ide which may be added is about 33 per cent S.C 
which would indicate a compound (C,,H,,).S,Cl,. 

Vulcanization, according to the chemical theory, must 
be due to the chemical combination of sulphur with rub- 
ber, which combination probably takes place at the 
double bonds and is an addition and not a substitution. 
The existence of but one polyprene sulphide has been 
definitely established, namely, ebonite (C,,H,,)S,. 


ADSORPTION THEORY 


This theory was advanced by Wolfgang Ostwald some 
years ago. He considered vulcanization to be simply 
a case of physico-chemical adsorption. The main points 
in support of his theory are: 

1. Some free sulphur always remains after vulcan- 
ization. This fact Ostwald considers an evidence of 
adsorption on the ground that if vulcanization were a 
chemical reaction there should be certain conditions un- 
der which no free sulphur would remain. It is axio- 
matic that for any chemical reaction to go to comple- 
tion the product of the reaction should be removed as 
fast as formed. This is obviously impossible in this 
case. The colloidal nature of rubber also tends to re- 
tard the reaction and prevents its completion. 

2. Ostwald based another claim on the bends in 
Weber’s curve. He pointed out that the different poly- 
prene sulphides had never been isolated and that their 
existence might be explained equally well by the ad- 
sorption theory. In view of Spence’s work the question 
requires no further comment. 

8. Sulphur may be removed by suitable solvents on 
long treatment. This statement has been disproved 
many times. Spence has shown that the free sulphur 
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may be removed and that it is truly adsorbed. Com- 
bined sulphur is insoluble. 

4. Figuring from Weber’s data Ostwald obtained 
1.87 for the temperature coefficient. Van’t Hoff calcu- 
lated that for a chemical reaction between rubber and 
sulphur a coefficient of 2 to 3.5 would be required. Ad- 
sorption gives a coefficient of 1.36 and while 1.87 is 
certainly nearer to 2 than 1.36, yet Ostwald held this 
to be in favor of his theory. The temperature coef- 
ficient based on Spence’s work is 2.65. 

5. Stern dissolved rubber and sulphur in fused naph- 
thalene. His results were not satisfactory but he con- 
cluded that they were more in accord with the ad- 
sorption theory than with the chemical theory. It 
might be observed that rubber when dissolved in any 
solvent and heated, becomes rapidly depolymerized and 
if the operation is continued for any length of time it 
loses its normal properties and becomes more and more 
like the terpenes. 

There is to date no evidence that a chemical reaction 
does not take place and the adsorption theory, as a 
theory to stand alone, has been definitely disproved. 


OSTROMYSLENSKI’S THEORY 


This theory came about through a study of the ad- 
dition products of rubber with various aromatic com- 
pounds. Ostromyslenski found that substances which 
ordinarily form addition products such as picric acid, 
picryl chloride, triphenyl methane, etc., did not produce 
vuleanization but that compounds rich in oxygen such 
as nitro-ccompounds capable of giving up some of it did 
produce the “change.” This led him to try benzoyl! per- 
oxide which readily yields oxygen, and it also vulcan- 
ized. He obtained best results with 1:3:5 trinitroben- 
zol and benzoyl peroxide, C,H,—CO—O,—CO—C,H.. 
Physical tests on rubbers vulcanized according to his di- 
rections were made by Stevens’ and are given in Tables 
land II. The value of his work has been questioned on 
the ground that his “vulcanized” products were inferior 
to rubber vulcanized by sulphur. This is true, all but 
benzoyl peroxide and trinitrobenzol give hopelessly low 
results, and these while better than the rest, do not 
produce a vulcanized product equal to that of sulphur. 
However, he did obtain the “change” and his products 
were in most cases superior to the original crude rubber. 

Because of the fact that substances with such widely 
different chemical and physical properties as the per- 
oxides, nitro-compounds, sulphur and sulphur chloride, 
all produce vulcanization it is probable that vulcanized 
rubber as we know it is not the product of a simple 
chemical reaction, but that the vulcanizing substance 
first acts chemically on a small portion of the rubber 
forming a derivative which is in turn adsorbed by the 
unchanged rubber. 

He further supported his theory by obtaining vul- 
canized products with rubber bromide and hydrochlor- 
ide. «| 

His theory is then, that only on polyprene sulphide, 
C.H.S, is formed, and that this substance being ad- 
sorbed on the remaining rubber gives it the properties 
which lead us to call it vulcanized. Thus he combined 
both the chemical and adsorption theories. No one has 
yet, to my knowledge, produced vulcanized rubber by 
heating caoutchouc with polyprene sulphide. This may 


——— 
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Tase I ‘ 
Trinitro- 
Benzol 
Vulcanizing agent . 1:3:5 Trinitrobenzol Sul- and 
—_ -— ——— -_— — —————. phur Sulphur 
Parts same....... 4 4 1 1 4 4 l 1 4 0 { 1 
10 
Other ingredients... 7 Li- PbO PbO MgO MgO 
tharge 
Parts same ‘ ; 30 30 30 30 30 
Cure, min. @ 140° 
re 5 10 60 90 5 60 60 75 40 90 90 
Color vule. rubber. Black Black Brown Brown . ‘ : 
Breaking load (gm. 
8q. mm.) 954 876 376 318 226 104 419 359 1067 1590 1223 
Final length 8.56 7.80 8.69 8.56 5.15 2.74 7.37.13 5.42 9.36 9.7 
Tensile product 82 68 33 27 12 3 31 26 58 149 119 
Acetone extract, ©) 2.12 2.20 148 105 2.16 2.22 2.11 1.58 ° 
Nitrogen in same 
calc. onrubber), .24 10 04 06 
Tase Il 
Vulcanizing agent Dinitrobenzol Benzoy! Peroxide 
Parts same... 4 4 335% .33% 1.33% 1.33% 6.69% 6.67% 
Cure, min. @ 140°C 90 120 . tees 
Cure, min. @ 130°C 60 30 60 36 15 10 
Color rule. rubber Black Black 
Breaking load (gm./sq. mm 56 53 34 29 35 57 412 389 
Final length (orig. 100) 5.36 5.60 228 181 219 339 ©1025 «61006 
Tensile product ; 3 3 s 5 8 19 42 39 
Acetone ext., “; 1.36 1.17 3.04 2.00 2.01 2.18 381 
Nitrogen in same (calc. on rub- 
ee 06 06 





not be an objection because of the difficulties of obtain- 
ing C,,H,.S, in a condition in which it may be readily 
adsorbed. Before the theory can be accepted some one 
must find a solvent for or a method by which polyprene 
sulphide may be separated from the unchanged rubber. 
Should this be done, and it may be accomplished, it 
would not be the first time that the product of a chem- 
ical reaction adsorbed on the unchanged substance in 
varying amounts, gave rise to a belief in a whole 
series of compounds where only two actually existed. 
A classic example of this statement is found in the con- 
fusion in the past regarding the oxy-celluloses. 


ERDMANN’S THEORY 


The friends of both the chemical and Ostromyslenski 
theories consider that a true chemical reaction takes 
place between rubber and sulphur. The Erdmann theory 
is of importance because it seeks to explain the mech- 
anism of this reaction. At 160° C., which is practically 
the upper limit of vulcanizing temperatures, molten sul- 
phur contains a large portion of thiozone molecules, 
S-S-S. It is considered that thiozone acts on rubber in 
the same manner as ozone producing a thiozonide of 
caoutchouc. 

The theory is of particular interest in that it gives 
us a partial explanation of the behavior of organic 
accelerators. Ostromyslenski has produced some evi- 
dence that these catalysts are substances which are 
capable of forming thiozonides with sulphur. If this 
is true it is quite probable that vulcanization proceeds 
in the following consecutive steps: 

1. The union of the accelerator with sulphur form- 
ing a thiozonide. No accelerator has yet been found 
which does not contain nitrogen. The junction likely 
occurs between the nitrogen and sulphur atoms. 

2. The addition of the thiozonide to the rubber 
molecule. 

3. The splitting off of the accelerator, leaving the 
sulphur attached to the rubber. We cannot be sure 
that this splitting off always occurs. In fact, there is 
an indication in the peculiar snap and altered physical 
properties of stocks vulcanized by the aid of hexamethy- 
lenetetramine, which makes it seem probable that thé 
thiozonide of this accelerator does not split off the cat- 
alyst after combining with the rubber. 
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The point has been raised by Eaton that accelerators 
are not true catalyzers because they do not remain un- 
changed throughout the reaction. It is quite true, so 
far as we know, that no accelerator remains absolutely 
unchanged during vulcanization. But there is yet no 
evidence which would tend to indicate that the acceler- 
ator is not split off from the rubber in the unchanged 
condition and that the decomposition is not brought 
about by side reactions. For example, the odor of 
phenyl! mustard oil is always noticeable about a thiocar- 
banilide stock when it is freshly removed from the vul- 
canizing press. Thiocarbanilide when heated under 
several conditions sets free phenyl mustard oil. There 
is no evidence to show that the decomposition of thio- 
carbanilide producing phenyl mustard oil during vul- 
canization is not a secondary reaction. Phenyl mustard 


oil C.H..N = C = § has comparatively little accelerating 
value. 
RELATION BETWEEN COEFFICIENT OF VULCANIZATION 


AND PHYSICAL PROPERTIES. 


This subject is one which has aroused rather severe 
controversies across the water during the past couple 
of years. In fact it is as yet unsettled. The term co- 
efficient of vulcanization was introduced by Weber and 
means simply the percentage of combined sulphur based 
on the rubber. It is admitted by all concerned that a 
correctly vulcanized rubber gives more general satisfac- 
tion than one which has not the correct degree of cure. 
The point at issue is, What is the correct cure and how 
may it be recognized? The coefficient of vulcanization 
is certainly indicative but its use is restricted because 
very few rubbers are polymerized to the same degree. 
It is also limited by the difficulties surrounding a cor- 
rect determination of combined sulphur since the uni- 
versal method is to extract the free sulphur and deter- 
mine the combined sulphur by difference. There is no 
method for determining the combined sulphur directly. 
The free sulphur, as has been already pointed out, is ad- 
sorbed. Its complete extraction within reasonable time 
is impossible. Consequently purity of solvent, kind of 
solvent, dimensions of extractor, time of extraction, con- 
dition of the rubber, etc., must all be rigidly defined be- 
fore chemists may use the coefficient as a basis. After 
its determination is reduced to a working basis it is still 
of questionable value unless sulphides are determined. 
We look. on rubber as having the empirical formula 
(C,,H,,)», m being a variable. When it is low, as is the 
case for rubbers of low natural polymerization or for 
those which have been overworked on the mills, more 
sulphur combines on vulcanization than is the case for 
rubbers of high natural polymerization, as for example, 
fine Para. In other words, the coefficient of vulcaniza- 
tion is higher in the first mentioned cases. I do not 
wish to leave the impression that good rubber may be 
overworked on the mills and by the simple expedient of 
adding on more sulphur attain the properties of a cor- 
rectly milled stock. Overmilling is always detrimental. 

De Vries’ has put the proposition well: 

“From my experiments it is clear that the reaction 
between sulphur and rubber and the changes in the rub- 
ber-sulphur mixture which determine the mechanica! 
properties as expressed in the stress-strain curve are 
two different processes which proceed independently of 
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one another and that speaking in general it is not feas- 
ible to make deductions from one regarding the other.” 

The compounder has only a passive interest in the 
coefficient of vulcanization. He is entirely wrapped up 
in the physical properties of his stocks. The coefficient 
may be 2 or 6 provided his compound meets specifica- 
tions. He realizes, of course, that he must always ob- 
tain the correct cure but he prefers to judge this point 
from the physical properties rather than by the coeffi- 
cient of vulcanization. He bases his judgment on such 
considerations as tensile strength, stretch, set, the char- 
acteristics of the stress-strain curve, and on an indefi- 
nite something which he calls “feel” but which is really 
the summarization of his experience with the particu- 
lar type of stock in question. 


PRODUCTION AND RATE OF CURE. 


Vulcanization is essentially a chemical reaction. This 
statement is one in which every rubber chemist will con- 
cur. The rate of cure is susceptible to the same influ- 
ences as effect the speed of a chemical reaction. The 
most important considerations are: 

1. Mass action. 

2. Catalysis. 

3. Temperature. 

MASS ACTION 


As would be expected, an increase in sulphur content 
decreases time required for vulcanization. The mass 


action effect has been investigated by Skellon.’ He re 
ports the following figures: 
AppED SULPHUR 
Time of Cure 3% §*, 10° 20°; 30°; 40°; 50 
COMBINED SULPHUR 

30 min. @ 140° C 36 44 63 a 55 51 + 
1 br. @ 140°C 46 63 1.07 1.05 95 83 7 
Lhr. 30min. @ 140°C 70 1.02 1.65 1 64 1 47 1.32 1.1 
3 hrs. @ 140° C 1.42 2.06 3.35 4.07 3.58 3.13 2.8] 
6 hrs. @ 140° C 2.88 6.18 11.33 11.62 10 93 10.22 
9 hrs. @ 140°C 8.76 17.32 24.10 25.5 25 


CATALYSIS 


Whether we choose to call it catalysis or acceleration, 
its effects are to be seen in the behavior of every mix 
on vuleanizing. Some substances speed up the reaction 
while others retard it. The chief retarders or negative 
accelerators are: 

. Alkali in excess of 3 per cent. 

. Acids. 

. Molybdenum sesquioxide over 10 per cent. 
Nickel oxide. 

Phenylhydrazine 

Glucose. 

Methylene blue. 

Most oils and greases. 

. Asphaltic products. 


Some of these are not true negative catalyzers but 
mere sulphur removers in that they react with sulphur 
as easily or easier than rubber. 

In a previous paper* the writer gave a partial review 
of the organic accelerators. To this list may now be 
added: 


*Rubber Industry, 1914. 
*This journal, Sept. 1, 1916, p. 231. 
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1. Para Nitroso-Dimethy! Aniline. 

Nitroso derivatives of methyl aniline, dimethyl ani- 
line, ethyl aniline and diphenylamine are powerful ac- 
celerators.’ P-Nitroso-dimethy] aniline, sold under the 
trade name of accellerene, is the best. It is a green 


crystalline powder me!ting at 85 deg. Cent. and is pro- 


duced by the action of nitrous acid on dimethy] aniline. 
The structural formula is 


CHa, 

CH,7 {_)N=0 
Peachy states that the addition of .3 to .5 parts accel 
lerene to a mix of 100 parts rubber, 10 parts sulphur, 
cuts the time from 1 hour at 140 deg. Cent. to 20 to 25 
min. at the same temperature. This mix probably con- 
tained, though not stated, some mineral accelerator such 
as lime or magnesia. With hard rubber the addition of 
0.75 per cent accelerene to a mix of 100 parts rubber, 
40 parts sulphur cuts the time from 6 hr. at 140 deg. 
Cent. to 2 hr. In general the addition of .3 to .5 parts 
of P-Nitroso-dimethy! aniline to high quality stocks 
cuts the time to 1/3 or 14 that formerly required. It 
cannot be used with antimony sulphide, litharge, or 
shoddy. The addition of magnesia is a decided help. 

2. Condensations between aldehydes and amines. 

Type reaction: Benzaldehyde with aniline forming 
benzylidene aniline. 

C.H,CHO + H,NC,H, H.O + C.H,CH:N C,H 

This is an active accelerator but less so than P-Ni- 
troso-dimethy] aniline. 

3. Hexamethylene tetramine: 

This substance (CH,),N, is produced by the action of 
ammonia on formaldehyde at ordinary temperatures. 
It is a crystalline basic substance having the structural 
formula: 

CHs—N 
: ScHe | 
N-CH,.Ni CH, 

CH»-—N7— 

This accelerator must not be used in conjunction with 
litharge, magnesia, or lime. About the only metallic 
oxide with which it is not incompatible is zine oxide. 
It is about twice as powerful as thiocarbanilide, and 
must be used in rather small amounts. It gives a stock 
a peculiar snap and stiffness unlike any other accele- 
rator known. 

4. Piperidine-piperidy]l-dithio-carbaminate: 

This accelerator is by far the most powerful of all 
those known to-day. First mention of it was made by 
Ostromyslenski®. It is formed by the action of carbon 
bisulphide on piperidine. 

2(CH,),NH + CS, = [(CH,),NH},CS, 

The reaction is similar to that producing thiocarban- 
ilide from aniline and carbon bisulphide except that no 
hydrogen sulphide is evolved. 


NHC.H 
2CgHgNHe+CS,=CSS 
NNHCo6Hs 

Thiocarbanilide 
The addition of .5 to 1 per cent in conjunction with 
5 per cent magnesia or litharge diminishes the time 
required for vulcanization to 1/40th of the original 


‘British Pat. 4263, 1914. Peachy, I. R. J.. May 12 and 19, 1917. 
. f Russ. Phys. Chem. Soc., 47, 1441-53, 1915. Chem. Abst., 1916, 
. h 
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time. In the presence of 2 to 5 per cent of the accelera- 
tor, vulcanization of either synthetic or natural rubber 
is complete in a few seconds at 130 deg. Cent. Stocks 
containing it to the extent of 2 per cent will become 
fully vuleanized on standing at room temperature for a 
month. Unfortunately it is far too powerful and too 
expensive for factory practice. 

Accelerators in more ways than one are similar to 
explosives. Properly used they are a boon, but used 
without discretion they can produce more havoc on a 
firm’s balance sheet than anything I know of. To get 
results one must have long experience with them and 
must take nothing for granted. In general, a combina- 
tion with one or more of the metallic oxides works well, 
but this must be very carefully studied before final 
decision. 

TEMPERATURE 


As stated previously, vulcanization is essentially a 
chemical reaction brought about by heat. In common 
with such reactions the application of a higher temper- 
ature brings it to completion in a shorter time. It was 
formerly held that high temperatures were harmful, 
and so they are when the nature of the article is such 
that heat flow is very slow, but whenever the piece can 
be brought to press temperature through and through 
in a very short time, a higher temperature for a shorter 
time produces a better article than a lower one for a 
longer time. The subject has been investigated by 
Kratz’, who reports the following figures on a stock 
made up of 100 parts first latex crepe, 100 parts zinc 
oxide, and 5 parts sulfur. 


Steam Tensile 
Time, Min Pressure, Temperature Strength, Stretch, Tensile 
Lb. /Sq. In F Lb./Sq. In per Cent Product 
120 36 282 2896 750 217 
43 290 2747 725 200 
60 50 208 2755 725 200 
43 55 303 3064 725 222 
30 60 307 2047 775 229 
65 312 2854 800 228 
18 70 316 2563 750 193 
14 7 320 2656 725 192 
il 80 324 2545 750 191 
s 85 328 2970 800 238 


The relation between temperature and rate of vul- 
canization has been investigated by Bourn’, who has 
summarized his experiments in the following state- 
ments: 

1. The velocity of the combination increases faster 
than the increase of temperature, and decreases cor- 
respondingly with a decrease of temperature. 

2. For every increase in temperature of about 11 deg. 
Fahr. the velocity is doubled, and fer each decrease in 
temperature of about 11 deg. Fahr. the time required 
is doubled. 

3. Above 304 deg. Fahr., when the constitution of 
sulfur changes, the velocity doubles in approximately 
25 deg. Fahr. instead of 11 deg. Fahr. 


PRODUCTION. 


The novice might imagine that if one can use accele- 
rators and reduce the time required for vulcanization 
from 1 hr. to 25 min. that the desirable thing to do 
would be to put in more accelerators and pull the time 
down to 5 min. or to zero time for that matter. That 
line of reasoning would be correct provided no condi- 





I. R. J., 1916, p. 661. 
*Rubber Industry, 1914. 
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Unfortu- 
Chief of 


tions other than production had to be met. 
nately there are other factors to consider. 
these are: 

1. Stages in factory process. 

2. Heat conductivity. 

3. Stocks in contact. 


STAGES IN FACTORY PROCESS 


These include milling, calendering, tubing, etc., reg- 
ular factory operations during which there must be no 
scorching. By scorching I mean the partial vulcaniza- 
tion brought about by overheating. This tends to give 
lumpy stocks unsuitable for further operations. A stock 
must not be too heat-sensitive. 


HEAT CONDUCTIVITY 


Rubber is not a good conductor of heat. Small arti- 
cles, such as the average piece of molded goods, heat up 
quickly, but large bulky articles require an appreciable 
time for the heat to penetrate into the interior. Built- 
up articles such as hose, belting, etc., containing cotton 
duck do not permit a rapid flow of heat to the interior 
and must be cured at comparatively low steam pressure, 
80 Ib. or under; the idea being to prevent the outside 
layers from becoming over-vulcanized while the interior 
would be yet under-cured. 

A low temperature requires a long period of heating 
and reduces production. The usual manner of circum- 
venting this difficulty is to use a “rising cure.” A typi- 
cal example of such a cure is as follows: 


20 min. @ 20 lb. steam pressure 
80 “oe fa 30 ai oi oy 
40 oe (a 40 “ ai “ 


As the name implies, the heat is increased in successive 
steps which are made far énough apart to allow com- 
plete penetration and equalization before going on with 
the next step. 
STOCKS IN CONTACT 

Under this head we must consider not only such 
stocks as may be in actual contact but all the stocks 
which enter into the makeup of the article. For ex- 
ample, in the pneumatic tire we have different stocks 
for the tread, cover, cushion, breaker strip, sidewall and 
bead. The compounder must so adjust his stocks that 
all of them will reach the desired degree of vulcaniza- 
tion at the end of the period. Most beads are semi-hard 
rubbers and must be partly cured before being built 
into the tire. In general, stocks in contact should have 
the same rate of cure. 


A New Source of Potash 


Present Development and Future Possibilities of 
Extraction from Chile Nitrate 

SOURCE of potash which has not been seriously 
A considered heretofore, and which has enormous 
possibilities, was described by C. M. Barton, vice-presi- 
dent of the du Pont Nitrate Company, at a recent meet- 
ing of the Delaware Section of the American Chemical 
Society in Wilmington. He stated that not only had 


the du Pont Company succeeded in producing potash in 
paying commercial quantities from the Chilean nitrate 
ores, but that it had given its processes to the repre- 
sentatives of companies from allied and neutral coun- 
tries which operate plants in the nitrate fields of Chile. 
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The du Pont Company produces only about one per 
cent of the output of the Chilean nitrate fields, but it 
has succeeded, by its processes, in producing 10,000 
tons a year of a product containing 25 per cent of 
potassium nitrate. This is equivalent to about 1200 
tons of potassium oxide. 

The others of the 200 nitrate plants in Chile are 
capable of producing an average quantity of potash 
equal to that produced by the du Pont Company. On 
this basis the production would be 240,000 tons a year, 
but the process can be further developed and improved. 
There is good reason to believe that in a short time it 
can be improved to such an extent that instead of recov- 
ering about one-third of the potash in the ore it may be 
possible to recover virtually all and thereby bring the 
total possible output up to 720,000 tons a year. This is 
almost as much as the entire pre-war consumption of 
potash in te United States. 

Germany’s sale of potash before the war to the entire 
world amounted only to about 900,000 tons a year. 

Mr. Barton outlined the process during his talk and 
stated that this process had been in operation and had 
been improving constantly for a long while. He said: 


“From the beginning of our operations we had known 
that our caliche at Oficina “Delaware” contained some 
potash and that our product contained on an average 
about 5 per cent of nitrate of potash. Working con- 
stantly on various theories for securing better yields 
and knowing that we could secure a desirable product 
for our refineries if we could get a nitrate containing a 
higher percentage of nitrate of potash, we found that 
by taking the mother liquor coming back from the 
crystallizing pans and evaporating it to a high density 
there was deposited from this upon cooling a product 
which contained on an average about 25 per cent of 
nitrate of potash. We had not found it a practical 
proposition to install evaporators for this purpose until 
in the latter part of the year 1914, when the price of 
muriate of potash started to climb up from $35 per ton 
to a peak price of about $500 per ton. In October, 1914, 
we produced our first H. P.—or high potash nitrate— 
and by securing further evaporators were able to 
increase our production of this, so that we have for a 
year or more secured about 25 per cent of our output in 
this form. We estimate roughly that up to October, 
1917, we secured from this source at least 5000 tons of 
nitrate of potash, in the form of about 20,000 tons of 
our so-called 25 per cent H. P. nitrate. 

“We erected panel evaporators near the end of the 
maquina. The first was an old evaporator which had 
formed a part of the old Nordenflycht maquina, which 
was on the property when we bought it. The old 
maquina was torn down and parts of this old evapo- 
rator had been utilized for other purposes, but were 
reassembled, and it has been giving steady use. The 
other two evaporators we bought from another nitrate 
company that had received but never erected them, 
owing, we believe, to their having gotten ‘cold feet’ 
due to the trouble others had experienced through cor- 
rosion in evaporators when treating the liquors of the 
usual operations. We anticipated the corrosive effects, 
suffered from them, but a year ago were able to elimi- 
nate or at least minimize the corrosion very effectively 
by the addition to the liquor of a small amount of 
sodium carbonate. 

“You can understand that this H. P. nitrate has 
proven very valuable to the du Pont Company, and we 
kept rather quiet about this portion of our operations 
until shortly after our entry into the war. It was then 
realized that the needs of the country were such that it 
was to the interest of the du Pont Company to sur- 
render its position of vantage, and the representatives 
of the allied and neutral governments, whose subjects 
operate nitrate plants in Chile, were advised that th« 
du Pont Company was willing to share with them its 
secrets in the production of this material.” 


The value of this process is emphasized by the fact 
that potash produced in Chile is a by-product of the 
nitrate industry, and hence can be produced very 
cheaply. 
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The Effect of Addition Agents in Flotation—III. 


By M. H. THORNBERRY AND H. T. MANN 





tion agents in flotation, the results obtained by 
the addition of various chlorides are shown 
graphically in Charts 10, 11 and 12. The numerals on 
the charts are the numbers of the various experiments, 
three being made without any additions and four with 
each of the different agents. Those without addition 
agents are numbered 1, 2, 3 and 0, the last showing the 
average results of the first three. The numbers of ex- 
periments with addition agents are given in the follow- 
ing paragraphs, four to each experiment, and indicate 
results obtained respectively with 5, 15, 25 and 50 cc. 
of each agent. 
To save repetition in the discussion of the results 


A S in the preceding discussion of the effect of addi- 


35 a as 4 54 


we shall refer in this article to Cleveland Cliffs Iron 
Company’s flotation oil No. 1, as “oil No. 1,” and to 
General Naval Stores flotation oil No. 17, as “oil 
No. 17.” 

The reader should also bear in mind that when state- 
ments are made that a certain reagent raised or 
lowered the grade of concentrate or extraction, those 
results are compared with the results obtained when 
oil was used without any reagent. 


CHLORIDES 
ALKALI METAL CHLORIDES 


NaCl. Nos. 8 to 11.—Sodium chloride when used with 
oil No. 1 had very little effect. The average extraction 
, = was about 4 per 
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CHART 10. ADDITION AGENTS IN FLOTATION. EFFECT OF 
CHLORIDES ON THE FLOTATION OF GALENA WITH 
CLEVELAND CLIFFS IRON CO.’S OIL NO. 1 
































» acid the extraction 
was about 6 per cent 

lower and the con- 
centrate about 5 per cent lower. When the results are 
taken as a whole, the quantity of sodium chloride used 
seemed to have very little effect on either the extraction 
or grade of concentrate produced. 

KCl. Nos. 12 to 15.—Potassium chloride with oil 
No. 1 lowers the extraction about 5 per cent, but had 
practically no effect on the grade of concentrate pro- 
duced. With oil .:o. 17 both the extraction and the 
grade of concentrate were lowered about 10 per cent. 
With cresylic acid the extraction and grade of concen- 
trate were lowered about 5 per cent. 

NH,Cl. Nos. 16 to 19.—Ammonium chloride gives 
practically the same result as potassium chloride. 

LiCl. Nos. 20 to 23.—The effect of lithium chloride 
is very similar to the effect of both potassium and 
ammonium chloride. 

The alkali metal chlorides when compared, one with 
another, produce very similar results. There is appar- 
ently no relation between their individual chemical 
properties and their effects on either the extraction or 
the grade of concentrate produced. Their action with 
the various oils is very similar, varying only in degree. 
With oil No. 1 the extraction was lowered 4 per cent 
to 5 per cent and the grade of concentrate produced 
averages less than 1 per cent low. With oil No. 17 the 
extraction was lowered about 12 per cent and the grade 





METALLURGICAL AND 


CHEMICAL ENGINEERING 


Vol. XVIII, No. 5 


6! 








addition agent was 
present, but when 
50 cc. was added 
the extraction was 
lowered about 13 per 








cent. The lead tenor 
of the concentrate 
varied from 4 per 
cent lower with 5 cc. 
to 7 per cent lower 





with 50 cc. With 
this oil, the greater 
the quantity of hy- 
drochloric acid used 
the poorer the ex- 









































ce 
55 








CHART 11. ADDITION AGENTS IN FLOTATION. EFFECT OF 
CHLORIDES ON THE FLOTATION OF GALENA WITH 
GENERAL NAVAL STORES FLOTATION OIL NO. 17 


of concentrate was about 10 per cent low, while with 
cresylic acid both the extraction and the grade of con- 
centrate were lowered about 5 per cent. The charac- 
teristic froth produced by these chlorides consists of 
large bubbles which break up quickly. 


ALKALINE EARTH CHLORIDES 


HCl. Nos. 4 to 7.—Hydrochloric acid when used with 
oil No. 1 lowered the extraction about 5 per cent, while 
it had practically no effect on the lead tenor of the con- 
centrate. The quantity of hydrochloric acid apparently 
made little difference, either on the extraction or the 
grade of concentrate produced. With oil No. 17 the 
extraction was lowered about 10 per cent when 5 cc. of 
the reagent was used and 26 per cent when 50 cc. was 
used, the results falling roughly in a straight line. The 
grade of concentrate was lowered about 10 per cent in 
each test regardlese of the amount of the reagent pres- 
ent. With cresylic acid and 5 cc. of hydrochloric acid 
the extraction was practically the same as when no 


traction and the 

lower the grade of 
concentrate produced, the points plotted making approx- 
imately a curve. 

Oil No. 1 and cresylic acid produced ordinary 
ephemeral froths. With oil No. 17 the froth at the 
beginning of the test consisted of large, dry bubbles, 
which gradually changed until at the last of the test 
the froth was very wet and was composed of very small 
bubbles. 

BaCl,.2H,0. Nos. 24 to 27.—With oil No. 1 barium 
chloride lowered the extraction about 5 per cent, while 
the lead tenor of the concentrate was practically of the 
same grade as that produced when no reagent was pres- 
ent; with oil No. 17 the extraction was lowered about 
15 per cent and the lead tenor of the concentrate was 
about 10 per cent lower, while with cresylic acid the 


extraction was about 2 per cent lower and the grade of 
concentrate produced was about 8 per cent lower. 
CaCl, Nos. 28 to 31.—Calcium chloride when used 


with oil No. 1, like the corresponding barium salt, 
lowered the extraction about 5 per cent, but had prac- 
tically no effect on the grade of concentrate produced. 
With oil No. 17 calcium chloride is not so detrimental 
as barium chloride, the extraction being about 12 per 
cent lower and the grade of concentrate about 10 per 
cent lower. With cresylic acid the extraction is about 
3 per cent higher than the extraction obtained when no 
reagent was present, while the grade of concentrate is 
about 6 per cent lower. 

SrCl,. Nos. 32 to 35.—Strontium chloride with oil 
No. 1 has practically no effect. With oil No. 17 the 
effect was practically the same as that produced by 
calcium chloride. With cresylic acid the extraction was 
lowered about 6 per cent and the grade of concentrate 
was 7 per cent to 8 per cent lower. 

MgCL.6H,0. Nos. 36 to 39.—Magnesium chloride has 
practically the same effect as strontium chloride. 

The results obtained with the alkaline earth chio- 
rides and hydrochloric acid were very similar in every 
respect to those obtained with the alkali metal 
chlorides. 

METALLIC CHLORIDES 


MnCl. Nos. 40 to 43.—The quantity of manganese 
chloride seems to have practically no effect on the 
results obtained. With oil No. 1 the extraction was 
lowered about 4 per cent with practically no effect on 
the grade of concentrate produced; with oil No. 17 the 
extraction and the grade of concentrate were about 10 
per cent lower, while with cresylic acid the extraction 
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AgCl. Nos. 60 to 63.—Silver chloride when used in 
i | combination with oil No. 1 lowered the extraction in all 
tests about 7 per cent. The grade of concentrate, how- 
Ba ever, was lowered as the quantity of silver chloride was 
ae sg increased. With oil No. 17 both the extraction and the 
e™ grade of concentrate were lowered as the quantity of 
m a | silver chloride was increased. The extraction varied 
4 from 20 per cent low with 5 cc. of the reagent to 35 
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| 1 aI 4 i 4 dec the extraction, while 50 cc. lowered the extraction 57 
Percentleod in Concentrate per cent. The grade of concentrate produced varied 


CHART 12. ADDITION AGENTS IN FLOTATION. EFFECT OF 
CHLORIDES ON THE FLOTATION OF GALENA WITH 
CRESYLIC ACID 


was 5 per cent lower and the grade of concentrate was 
6 per cent to 7 per cent lower. 

NiCl. Nos. 44 to 47.—Nickel chloride produced re- 
sults which were more erratic than any of the previous 
chlorides. Considering the results as a whole, the ex- 
traction is better and the grade of concentrate is lower 
than with either the alkali metal chloride or the alkaline 
earth chloride. 

CoCL.6H,O. Nos. 48 to 51.—The general action of 
cobaltous chloride is very similar to that of nickel chlo- 
ride. The results obtained were more erratic with oil 
No. 1 and cresylic acid than with oil No. 17. With 
oil No. 17 an increased quantity of cobaltous chloride 
increased the extraction and lowered the grade of 
concentrate. 

FeClL.6H,0. Nos. 52 to 55.—With oil No. 1 ferric 
chloride lowered the extraction about 4 per cent and 
slightly raised the grade of concentrate produced; with 
oil No. 17 both the extraction and the grade of concen- 
trate were lowered 10 per cent, while with cresylic acid 
the extraction was about 2% per cent higher and the 


from 9 per cent lower with 5 cc. to 28 per cent lower 
with 50 cc. 

PbCL. Nos. 64 to 67.—With oils No. 1 and No. 17 
lead chloride lowered the extraction 10 per cent and the 
grade of concentrate 12 per cent. With cresylic acid 
the extraction was 1 per cent higher, while the grade of 
concentrate produced was 5 per cent lower. 

HgCl. Nos. 68 to 71.—Mercuric chloride with oil 
No. 1 lowered the extraction apparently 12 per cent and 
lowered the grade of concentrate about 18 per cent. 
With oils No. 17 and cresylic acid the quantity used 
seemed to have little effect on the grade of concentrate 
produced, which in the case of oil No. 17 was 19 per 
cent lower and with cresylic acid 13 per cent lower. The 
extraction depends on the quantity of the salt used, 
varying with oil No. 17 between 10 per cent to 23 per 
cent lower and with cresylic acid between 4 per cent 
higher and 11 per cent lower. 

AICI,.6H,O. Nos. 72 to 75.—The quantity of alumini- 
um chloride used seemed to have little effect on either 
the grade of concentrate produced or on the extraction. 
With oil No. 1 this reagent lowered the extracticn 13 
per cent and the grade of concentrate 11 per cent; with 
oil No. 17 the extraction and grade of concentrate were 
lowered respectively 10 per cent and 14 per cent, while 
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with cresylic acid the extraction was raised 6 per cent 
and the grade of concentrate was lowered 6 per cent. 

SnCl,.2H,O. Nos. 76 to 79.—Stannous chloride had a 
very detrimental effect on both the extraction and the 
grade of concentrate produced. Its detrimental action 
depends on the quantity used, decreasing both the ex- 
traction and the grade of concentrate produced, as the 
quantity of the reagent was increased. With oil No. 1 
the extraction varied from 5 per cent lower with 5 cc. of 
the solution to 46 per cent lower with 50 cc. of the 
solution, while the grade of concentrate varied re- 
spectively from 5 per cent lower to 17 per cent lower. 
With oil No. 17 the extraction varied from 13 per cent 
low with 5 cc. of the solution to 69 per cent low with 
50 cc. and the grade of concentrate likewise varied from 
9 per cent to 28 per cent lower. With cresylic acid 
small quantities of this reagent had very little effect 
on either the extraction or the grade of concentrate pro- 
duced, but when 50 cc. of the solution was added the ex- 
traction was lowered 55 per cent and the grade of con- 
centrate was lowered about 10 per cent. 

ZnCl,. Nos. 80 to 83.—The results obtained when 
zine chloride was used varied greatly with the different 
oils. With oil No. 1 the extraction and grade of con- 
centrate were lowered 8 per cent and 11 per cent re- 
spectively, there being little difference in the results ob- 
tained with the various quantities of the reagent. With 
oil No. 17 the extraction varied between 5 per cent and 
15 per cent lower and the grade of concentrate varied 
between 9 per cent and 22 per cent lower, depending on 
the quantity of the reagent used. With cresylic acid 
the extractions varied between 3 per cent and 8 per 
cent lower and the grade of concentrate between 2 per 
cent and 8 per cent lower, depending on the quantity of 
the salt used, the points as plotted making a fairly good 
curve. 

BiOCl. Nos. 84 to 87.—The quantity of bismuth 
oxychloride used had very little effect on either the ex- 
traction or the grade of concentrate produced. With 
oils No. 1 and No. 17 the extraction and grade of con- 
centrate were respectively 10 per cent and 12 per cent 
lower. With cresylic acid the extraction was about 2 
per cent higher, while the grade of concentrate produced 
was 2 per cent lower. 

UCl,. Nos. 88 to 91.—Uranium chloride had a very 
marked effect on the results obtained. With oil No. 1 
5 ec. of this salt lowered the extraction and grade of 
concentrate produced 9 per cent and 6 per cent re- 
spectively, while 50 cc. lowered the extraction and grade 
of concentrate 70 per cent and 29 per cent respectively. 
With oil No. 17 the extraction varied between 16 per 
cent low with 5 cc. of the solution to 62 per cent low 
with 50 cc., and the grade of concentrate likewise varied 
between 11 per cent and 20 per cent lower. With cre- 
sylic acid the extraction varied between 6 per cent low 
with 5 cc. of the solution to 63 per cent low with 50 cc., 
and the grade of concentrate likewise varied between 3 
per cent and 25 per cent low. 

CdCl,.2H,O. Nos. 92 to 95.—Cadmium chloride as in 
the case of all previous salts containing cadmium had a 
very detrimental effect on both the extraction and grade 
of concentrate produced. With oil No. 1 the extraction 
varied between 28 per cent and 58 per cent lower and 
the grade of concentrate betwen 10 per cent and 28 per 
cent lower. With oil No. 17 the extraction varied be- 
tween 39 per cent and 58 per cent lower and the grade 
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of concentrate between 15 per cent and 28 per cent 
lower. With cresylic acid the extraction varied between 
36 per cent and 49 per cent lower and the grade of con- 
centrate between 12 per cent and 16 per cent lower. The 
experimental work with cadmium salts up to the present 
time indicate that very small quantities of cadmium 
have a very marked detrimental influence on both the 
extraction and the grade of concentrate produced by 
flotation. Results also indicate that additions of larger 
quantities of the salt have no more effect than the 
smaller quantities. 

There was nothing special in the action of the chlor- 
ides other than the general effect on the extraction and 
grade of concentrate. The froths are very uniform, 
generally consisting of small or medium sized bubbles, 
which break up very quickly. 

Experiment Station and Dept. or Met., 


Missouri School of Mines and Metallurgy, 
Rolla, Mo 





Increased Output of Crystalline Graphite.—The 
production of crystalline graphite in the United States 
was increased last year about 24 per cent, amounting 
to approximately 6800 tons, against 5466 tons in 1916. 
About 60 per cent of the output in 1917 was flake 
graphite suitable for making crucibles; the remainder 
was dust graphite. These figures are a preliminary 
estimate of the Geological Survey. 

The production from the Alabama field, instead of 
being more than double that of 1916, as would have 
been expected from the large number of new companies 
entering the field, shows only. a slight increase, for 
owing to freight embargoes the Alabama producers have 
been unable to market their product. The other pro- 
ducing fields have made notable increases in production 
but not sufficient to increase greatly the total output. 

The imports of crystalline graphite in 1917 as shown 
by the records of the Bureau of Foreign and Domestic 
Commerce for the first ten months and as estimated for 
November and December, amounted to more than 32,000 
tons, of which 25,000 tons came from Ceylon. If the 
Alabama producers could have had free access to the 
markets a much larger proportion of our needs could 
have been supplied from domestic sources. 

The value of the graphite produced in 1917 is consid- 
erably greater than that produced in 1916, for No. | 
flake has commanded a higher price and many of the 
miils marketed a larger proportion of this grade in 
1917 than formerly. 

Figures showing the production of amorphous graph- 
ite are not yet available. 

Chimie & Industrie.—The first issue of Chimie & 
Industrie, the official journal of the recently formed 
Société de Chimie Industrielle of France, has ap- 
peared. It contains a statement on the aims of the 
society, its program and organization and the fields 
to be covered by the journal, which will appear 
monthly. The editor-in-chief is Prof. Camille Matig- 
non of the Collége de France. Judging by the appear- 
ance of the first number and the advertisements con- 
tained therein, the journal should prove successful. 
It has indeed made a very good start. The best wishes 
of this journal go to our brothers in France and we 
look forward to seeing it play an important part in 
the industrial development of that country. The 
recently formed New York Section of the Society now 
has about 165 members. 
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Ceramics and the War* 
By EDWARD W. WASHBURN+ 


T the time this building was dedicated last year 
| nt of the professors at a neighboring university 
happened to see one of the dedication pamphlets bearing 
a picture of the new Ceramics Building upon it, and 
he was curious as to why such a large building should 
be constructed for such a subject as ceramics. It ap- 
pears that he was under the impression that the term 
“ceramics” was applied to the art of deciphering the 
ancient cuneiform inscriptions which the Assyrian and 
Babylonian peoples made on clay tablets. This incident 
illustrates in a way the condition which exists in the 
mind of the average man regarding the subject of 
ceramics. Either he has never heard the term, and 
consequently it conveys no meaning whatever to him, 
or else he perhaps associates it only with the beautiful 
vases and the ancient pottery which he sees in the 
museums. Certainly the average man would be aston- 
ished if he were told that the science and art of ceram- 
ics was of the utmost importance in the prosecution 
of a war. It is nevertheless a fact that modern warfare 


could not be conducted without the assistance of the 
ceramic engineer and artisan, and I wish to point out 
briefly at this time some of the fields in which ceramics 
is indispensable to a nation engaged in war. 


I will begin my subject by telling you a story of the 
way in which the importance of one branch of this 
subject was first brought home to the English people 
early in the war. Not long after the war started, a 
committee from the British steel manufacturers waited 
upon the British government and stated that as far as 
they could determine their factories would be able 
to continue operation for only a few weeks longer, after 
which they would be obliged practically to shut down. 
Of course, that was a very serious state of affairs for 
a country just entering upon a big war, and the gov- 
ernment and people would naturally be alarmed at such 
a prospect, and curious as to the causes which produced 
it. Now, if one were to ask the average citizen to 
hazard a guess as to a probable cause for the closing 
down of the steel works of a country he would probably 
think of labor troubles or transportation difficulties, or 
perhaps lack of ores or fuel, or other raw material; but 
I venture to say that the true source of the difficulty 
which confronted the English manufacturers would 
never be suspected. As a matter of fact, the crisis in 
which the British manufacturers found themselves was 
caused by the fact that the supply of chemical glassware 
in England was approaching exhaustion, and since all 
of this glassware had been imported from Germany, 
there appeared to be no way of renewing the supply. 
Now, a modern chemical laboratory cannot be operated 
without a variety of different kinds of vessels and appa- 
ratus constructed from a special kind of glass, and 
when the laboratory of a steel works ceases to function 
the plant can no longer operate, since it is operated 
entirely under the control of its laboratory. The chem- 
ists of Great Britain were appealed to in the crisis, and 
they immediately set to work to find out how to make 
chemical glass, and fortunately they were able to solve 
the problem before the crisis became acute; but for a 


*A talk before the students of the Short Course in Ceramic 
Engineering at the University of Illinois, Jan. 11, 1918. 


+}Professor of Ceramic Chemistry, University of Illinois. 
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while the government was very much alarmed, and at 
one time an inventory of all the chemical glassware in 
the kingdom was contemplated so that it could be con- 
fiscated, if necessary, for the national needs. Before 
such a necessity arose the chemists had found out how 
to make a sufficiently good grade of chemical glassware 
to meet the immediate needs. 

Curiously enough, about the same time the coal min- 
ers were confronted with a similar situation, and here 
again the source of the trouble was glass. The kind of 
glass used in miner’s lamps had been obtained entirely 
from Germany, and since the safety of hundreds of 
miners was dependent upon the heat-resisting power of 
the glass in their lamps, it was evident that this prob- 
lem also required an immediate solution. Both of these 
problems are in the realm of ceramic chemistry, and 
both of them were solved by the British chemists before 
the situation became a dangerous one. 

The immediate appearance of these two, so to speak, 
ceramic crises in England called attention to a situation 
which had existed in England for a long period of time. 
During the decade immediately preceding the outbreak 
of the war, British chemists and physicists had repeat- 
edly directed the attention of the public to the import- 
ance of scientific education and scientific research, and 
had warned the country of the dangers which threat- 
ened both its industrial and its political life pecause of 
the failure of the government to appreciate the back- 
wardness of the nation in this respect, and because of 
the resultant dependance of the country upon Germany 
for many essential materials. It is well known that the 
backbone of Germany’s war strength has been her chem- 
ists, and a large element in the weakness of Great 
Britain early in the war arose from her state of scien- 
tific unpreparedness in many chemical lines and the fail- 
use of the government to make sufficient use—even after 
the outbreak of the war—of the chemical resources 
which the nation already possessed, and the utter igno- 
rance on the part of the British officials of some of the 
simplest chemical facts of first importance in the con- 
duct of the war. One illustration of this ignorance oc- 
curred during the early days of the war, when the 
British government prepared its first list of contraband 
of war. This was before the days of the food blockade, 
when foodstuffs were still allowed to be sent into Ger- 
many. All manufactured munitions and all materials 
which were used in the manufacture of munitions were 
declared contraband of war. Nevertheless, under the 
guise of food, large quantities of lard and other fats 
were imported by Germany without any attempt on the 
part of Great Britain to prevent it. Finally the atten- 
tion of the government was called to the fact that it 
was permitting Germany to import all the lard which 
she wanted, and that the Germans were making muni- 
tions of war out of the lard. New, lard is one of the 
principal sources of glycerine, and when glycerine is 
treated with a mixture of sulphuric and nitric acids a 
rather important article known as nitroglycerine is 
the result. But apparently no one connected with the 
British government was aware of this fact, and when 
attention had been called to it by the chemists of the 
country one of the public officials of Great Britain is 
said to have stated in defense of the government that 
the manufacture of nitroglycerine from lard was a re- 
cent German discovery, and that consequently the Brit- 
ish government could not be expected to know of it. 
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This example illustrates fairly well the condition of 
affairs in Great Britain in the early days of the war. 
These conditions have, of course, been remedied to a 
large extent since the war started, because English 
scientific unpreparedness, as contrasted with Germany’s 
high state of scientific preparedness, was not in any way 
due to the fact that Germany had better chemists than 
England, for such was not the case; the difference was 
due to the fact that the German government and people 
appreciated the importance of scientific education, sci- 
entific research, and the application of science to indus- 
try, while the British government and her people did 
not. 

But to return to the subject of ceramics and the war. 
In addition to the problems of chemical glassware and 
of heat-resisting glass already mentioned, one other 
glass problem of still greater importance had to be 
solved. I refer to the matter of optical glass, about 
which we have heard a great deal since our own country 
entered the war. Optical glass, as you know, is needed 
for the manufacture of telescopes, binoculars, officers’ 
field glasses, range finders, and telescopic sights for 
the artillery, submarine and trench periscopes, photo- 
graphic lenses and photographic plates for army and 
navy observation purposes, and X-ray bulbs and micro- 
scopic lenses for the medical and sanitary corps. Pre- 
vious to ,the war, Germany manufactured about 100 
different kinds of optical glass, which she shipped to 
all parts of the world. England manufactured about 20 
different kinds, and the United States manufactured 
none whatever. The twenty kinds manufactured by 
England were not sufficient in number, nor was the 
output anywhere near sufficient to supply the British 
army and navy. In fact, in addition to stimulating the 
manufacture of optical glass the British government 
was obliged to collect from private individuals large 
numbers of field glasses and small telescopes, and even 
as recently as six months ago the output of optical glass, 
although many times greater than it was before the 
war, was still apparently insufficient to provide for all 
of the glasses needed by the army and navy. 

When America entered the war she was, as you know, 
also brought face to face with this same problem in 
ceramic chemistry, and the country was obliged to turn 
to its chemists for assistance. Under the able direction 
of a special committee on optical glass, composed of 
Major H. A. Millikan, professor of physics at the Uni- 
versity of Chicago; Dr. Arthur L. Day, director of 
the Geophysical Laboratory of the Carnegie Insti- 
tution; and Dr. S. W. Stratton, director of the U. S. 
Bureau of Standards, research in the manufacture of 
optical glass has been vigorously prosecuted both in the 
Geophysical Laboratory, under Dr. Day’s direction, and 
in the Bureau of Standards’ Laboratories at Pittsburgh, 
under the direction of Mr. A. V. Bleininger. As a 
result of these investigations, and with the co-operation 
of some of the largest glass manufacturers of the coun- 
try, there is now being manufactured in America all of 
the different kinds of optical glass which are most 
urgently needed by the army and navy; and although 
the output is, as yet, not quite as large as we would like 
to have it, the situation is improving every day, and 
the crisis with which the country was threatened may 
be considered as safely past. In fact, there seems to be 
no likelihood that the glass situation, as a whole, will 
ever become as acute in this country as it did in Eng- 
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land, where a special officer having the title of Director 
of Optical and Glassware Munitions was appointed and 
placed in charge of all glass production, purchase and 
sale in the United Kingdom. No kind of glass or glass- 
ware can be manufactured, bought or sold in England 
without a license from this officer. 

The second big field of ceramics which is of funda- 
mental importance to the industrial life of a nation, 
both in time of war and in time of peace, is the field 
of refractory materials. Every industry which uses 
high temperatures in any part of its process has a more 
or less acute problem of refractory materials. Even 
where the only high temperature employed is in the 
power house of the plant there still exists a rather 
important ceramic problem, for the life of a boiler set- 
ting depends upon the proper adaptation of the refrac- 
tory material employed to the chemical action of the 
fuel gases and to the abrading action of ashes and cin- 
ders, as well as to the direct action of the high tem- 
perature itself. In industries such as the metallur- 
gical industries, which employ very high temperatures, 
the problem of refractory materials is, of course, of 
still greater importance. In fact, it is not too much 
to say, that, other things being equal, the rate at which 
a country can produce munitions of war is very closely) 
connected with its supply of suitable refractory mate- 
rials because the character of such materials deter- 
mines the frequency with which furnaces have to be 
closed down for relining. A great many refractory ma- 
terials, such as fire brick and other fire-clay articles, 
silica brick, chrome brick, magnesite brick, dolomite, 
bauxite, graphite, porcelain, alundum, zirconia, etc., are 
manufactured and employed in the different industries, 
each industry having its own special refractory prob- 
lems, since the conditions of temperature, chemical ac- 
tion, abrasion, etc., are different in the different indus- 
tries, and the refractory has to be adapted to with- 
stand the special conditions of each industry. 

Among the porcelain refractories may be mentioned 
the special electrical insulators for high-tension trans 
mission lines, as well as the insulators for ordinary volt 
ages in buildings, cars, and on ships; sanitary porcelain; 
the porcelain employed by the chemist in the form of 
crucibles, casseroles, etc.; the particular variety of por- 
celain used in protecting pyrometer tubes; and the por- 
celain spark plugs which are so important in the aero- 
plane. Indeed, the length of time which an aeroplane 
can remain in the air is not infrequently determined by 
the character of its spark plug, since an improperly 
constructed spark plug deteriorates rapidly under the 
influence of the high temperatures to which it is sub- 
jected during the operation of the engine. We thus 
see that ceramics has an important and close connection 
even with the subject of aviation. In the case of chemi- 
cal porcelain and the special porcelain for manufactur- 
ing pyrometer tubes, the ceramic chemists of this coun- 
try have had to discover the methods of manufacturing 
‘these materials, since they were purchased from Ger- 
many previous to the war. Fortunately, the investiga- 
tions of our ceramic chemists on these two subjects have 
been entirely successful, and we can manufacture, and 
are manufacturing, porcelain of this character which is 
just as good, if not better, than that which was pre- 
viously imported from Germany. Among other ceramic 
products which are more or less important in time of 
war the following may be mentioned: 
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1. Enameled iron products, such as autoclaves, kettles, 
and evaporators, which are ‘used in ammunition manu- 
facture. The manufacture of an enameled lining which 
will stand up under the pressures, temperatures and 
chemical action to which it is subjected in these proc- 
esses is quite a problem. The less important applica- 
tion of enameled ware, in the form of cooking vessels 
in the army canteens and kitchens, may also be men- 
tioned. 

2. The manufacture of abrasive wheels, of which large 
numbers are used in the manufacture of artillery, is an 
important ceramic industry, and the proper bonding 
material for use in the manufacture of such wheels is 
a ceramic problem which still requires considerable in- 
vestigation. 

3. The purification and treatment of ceramic raw 
materials, such as clays, sand, bauxite, etc., in order to 
adapt them for the needs of the manufacturer, is also 
one of the most important ceramic subjects at the 
present time. 

The foregoing outline of ceramics and its relation to 
warfare will serve, I hope, to convey a general idea of 
the many and varied ways in which the ceramic indus- 
tries of the country are of fundamentai importance to 
the nation’s welfare and to its ability to properly pre- 
pare itself for war. The need for scientifically trained 
ceramic chemists and ceramic engineers has never been 
so great as it is at the present time. The country could 
easily absorb ten times as many technically trained men 
of this character as it is now producing, and it ought 
to be the duty of every man who appreciates the situa- 
tion to do everything he can to stimulate the produc- 
tion of such men. I think one of the reasons why so 
few college men take up ceramics as a life work is 
because of the ignorance on the part of the general 
public as to the significance and importance of this sub- 
ject, and I hope that each one of you will make it a 
point to call the attention of the young men in your 
own community to the importance of this field and to 
the excellent prospects which it holds out to a young 
man who will properly train himself in this subject. 
There ought to be a very rapid growth in all of the cer- 
amic schools of the country during the next ten years, 
but I am certain that even the most rapid growth which 
we are likely to have will still fall far behind the still 
greater growth in the demand for such men, because of 
the fact that the great ceramic industries of the coun- 
try, employing thousands of men, and representing an 
investment of many millions of dollars, are just begin- 
ning to wake up to the importance of applied science 
and to the necessity of employing technically trained 
men for directing their operations and solving their 
difficulties. 

Great as is the present demand for such men, I am 
sure that in the next decade we are going to see this 
demand multiplied manyfold, and I hope that every one 
of you will on every possible occasion make known to 
the young men of your acquaintance the excellent pros- 
pects which the career of ceramic chemist and ceramic 
engineer holds out to them. 


Nichols Medal Award—The jury of the Wm. H. 
Nichols Medal of the New York Section of the Ameri- 
can Chemical Society awarded the medal for the cal- 
endar year 1917 to Treat B. Johnson of the Sheffield 
Scientific School of Yale University, for his work on 
pyrimidines. 
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Sulphuric Acid Production in 1917 

More sulphuric acid was produced in the United 
States in 1917 than in any previous year, according to 
the Geological Survey. A moderate estimate shows 
that the increase in the production of acid of ail 
strengths in 1917 over that in 1916, stated in terms of 
60-deg. B. acid, amounted to at least 600,000 tons. 

It is not yet possible to state accurately the produc- 
tion of sulphuric acid in 1917 according to strengths, 
for some of the companies that produce 50-deg, 60-deg. 
and 66-deg. acid have reported their entire production 
together and so stated it as if they had made only 
100 per cent acid. Now, 100 per cent sulphuric acid is 
above 66 deg. B. and is here reported as “stronger 
acid,” but, in view of the fact stated, a certain quan- 
tity of the stronger acid reported should really be 
carried as acid having a strength of 66 deg. B. or less. 
However, as no data are available to show the proper 
distribution of all the acid made in 1917, the follow- 
ing table has been prepared as if the reported pro- 
duction were the actual production: 


1917 
Short Tons 
2,306,372 1,829,471 
1,187,704 1,119,753 

$50,006 1,580,100 
1,190,019 $43,332 


1916 
Strength of Short Tons 
0 deg 
60 deg 
66 deg ‘ 
Stronger acid 


Acid 


In comparing the production reported for 1917 with 
that for 1916, only acids of similar strength should 
be compared. For instance, the amount of acid of 
66 deg. B. reported for 1917, namely, 850,000 tons, is 
equivalent to 1,290,000 tons of 50-deg. acid. In other 
words, the sum of the amounts of the different acids 
as given above for 1916 and 1917 should not be com- 
pared to show the output in the two years, for the 
great increase in the output of the stronger acids 
would represent a much larger increase in that of 
the weaker acids. 

The condition of the market for sulphuric acid in 
1917 is reported to have been on the whole even better 
than in 1916, and the value of the product was consid- 
erably higher than it was during that year of high 
prices. Some companies have had difficulty in obtain- 
ing sufficient sulphur ore and many of them have been 
compelled to change from pyrite to sulphur burners. 
Experiments in the greater utilization of pyrrhotite 
have been carried on and attempts have been made to 
find domestic deposits of pyrite that can be used if 
the supplies of foreign ore are curtailed under the 
conditions imposed by the war. 

Nearly 98 per cent of the manufacturers reported 
their production, and that of the others was estimated 
from previous records. It is believed that the totals 
of these preliminary figures will approximate very 
closely the final figures, which will be made up when 
the complete returns are received, although the quan- 
tity of acids of different strengths as stated may 
require considerable readjustment. 





Red Cross Wants Used Tracing Cloth.—The Ameri- 
can Red Cross is desirous of having manufacturers, 
draftsmen and all those having old tracing cloth which 
is of no value to them send it to a local laundry or 
Laundry Owners’ Association, where it will be washed 


and delivered to the Red Cross. An appeal has been 
made to laundries to undertake the work and it is 
felt that considerable linen, of which there is a short- 
age, can be furnished in this way. 
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The Trumble Oil-Refining Process 


T the annual meeting of the American Institute of 

Mechanical Engineers, in December, N. W. THOMP- 
SON of the Simplex Refining Co. of San Francisco pre- 
sented a description of a new oil-refining process known 
as the Trumble process. The chief advantage claimed 
for the process is the conservation of heat. It was stated 
that a plant operating under this system was doing—on 
1.1 per cent of the crude oil run through as fuel—more 
work than large oil refineries using as fuel 4 per cent 
of the crude oil. 

In Fig. 1 is shown a Trumble evaporator, to which in 
this case is connected an evaporator column. The evap- 
orator consists of a closed cylindrical metal shell, verti- 
cally disposed, to which heat is applied from the outside 
in any convenient manner, as, for example, by flue gases 
or by vapors from another evaporator. 

Inside the evaporating chamber is arranged a central 
vertical pipe having umbrella-shaped devices attached 
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FIG. 1. 


EVAPORATOR AND EVAPORATOR COLUMN 


thereto at intervals, which are called “spreader hoods,” 
so that oil fed to the apex of these hoods will flow down 
over their sides in a thin film after the analogy of 
rain flowing down the outside of an umbrella. The lower 
edges of these hoods are at a little distance from the 
sides of the wall of the evaporating chamber, and in 
operation the oil flows down and over the hood and 
strikes against the interior wall of the evaporating 
chamber and flows down the wall in a thin continuous 
film. 

In case any of the oil should not strike against the 
wall in the evaporating chamber, but should drop off 
the edge of the hood and fall vertically; or in case there 
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should be a tendency to bubbling or foaming on the 
wall of the evaporating chamber whereby a portion of 
the oil may be thrown back toward the center of the 
evaporating chamber, such oil will be caught by the next 
spreader hood and will flow down the surface thereof, 
thereby insuring an ultimate spreading of the oil on the 
wall of the evaporating chamber. 

The oil to be operated on is fed through a supply 
pipe to the top of the evaporating chamber, and dis- 
charges downward on the apex of the uppermost hood. 
The oil then flows down this hood in a thin stream, and 
is'delivered against the interior wall of the evaporating 
chamber as herein above described. 

The centrally arranged vapor take-off pipe in the 
evaporating chamber, to which the spreader hoods are 
attached, is provided with perforations underneath each 
of the hoods, and through these perforations the vapors 
pass from the evaporating chamber into the vapor take- 
off pipe. Located in this vapor take-off pipe are lateral 
branch pipes, and these branches extend through the 
wall of the evaporating chamber to the outside of the 
apparatus. 
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FIG. 2. SEPARATOR 






Fig. 2 shows the construction of the separator. This 
is a re-run still for distillates from bottoms of dephleg- 
mators, or from any other source, if these need fraction- 
ating. The distillate flows into compartment (1) over 
a number of pipes through which a heating medium is 
passed, either residuum or vapors, as the case may be, 
and then passes through an opening at end of compart- 
ment (1) into compartment (2) and back through com- 
partment (3) and so on, leaving at the end of compart- 
ment (6). The vapors evolved in compartments (1), 
(2) and (3) pass through openings into vapor compart- 
ment B and out through opening b, to condenser, etc. 
The manifolds on the ends of the separators are pro- 
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vided with covers having stuffing boxes through which 
valves are operated to regulate the flow through tubes 
in each compartment, thereby controlling the heat in 
these compartments. 

The flow of the crude oil through the plant is indi- 
cated by the flow sheet in Fig. 3. The oil enters through 
a 6-in. line and is used as a cooling medium in the six 
coolers shown. These coolers are of the horizontal tubu- 
lar type, 30 in. in diameter, with sixty-two 2-in. by 
18-ft. tubes. The oil enters at the bottom and passes 
through the tubes, making four passes, and comes out 
at the top and goes into a header, through which it 
passes into the four heat exchangers or coolers for the 
residuum. 

These heat exchangers are 48 in. in diameter, and 
have 178 2-in. by 18-ft. tubes. The crude oil enters the 
first heat exchanger at the bottom and passes through 
the tubes, making six passes, and out at the top into 
the bottom of the next exchanger, and so on, to the 
heater pipes, where it is split in two, each half passing 
in series through seventy-two 18%4-ft. lengths of 4-in. 
pipe, flowing back and forth and upward at all times, 
and then into the top of the evaporator, where it flows 
down the sides in a thin film. 

The oil, in passing through the heater pipes and evap- 
orator, is heated by the flue gases. The vapors evolved 
are separated in the evaporator and taken care of later. 
The oil is maintained at a constant level in the bottom 
of the evaporator and runs out of the bottom of it as 
residuum. A perforated steam coil is placed in the 
bottom of the evaporator under the liquid and super- 
heated steam is passed through it in order to drive off 
any of the lighter distillates which may drop back from 
the vapors. However, very little steam is necessary in 
this case, as the heat losses are supplied by the flue 
gases, 

After leaving the evaporator the residuum is used as 
a heating medium for redistilling the distillates passing 
through separators, and then flows through the heat ex- 
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FIG. 3. CRUDE OIL AND RESIDUUM SYSTEM 
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changers counter-current to the crude oil. The residuum 
enters the first heat exchanger at the top and makes two 
passes around the tubes and out at the bottom, then into 
top of the second exchanger, and so on through the five 
heat exchangers and through a standpipe, which is 
vented, and which controls the head of residuum in the 
bottom of the evaporator, and then to the storage tanks. 

The vapors from the central vapor column of the 
evaporator are taken out through a shell and connected 
into a header. The vapors pass from this header through 
an oil catcher similar to a steam separator, the con- 
densate passing out of the bottom of it into the bottom 
of the evaporator. They then pass through six large 
dephlegmators in series, flowing into the bottom of each 
and out at the top. In each dephlegmator a partial 
condensing of the vapor takes place, thus forming a 
liquid in the bottom of that particular dephlegmator. 
From some of the dephlegmators this condensed liquid 
is a ready product—from others it is just between two 
different products. 

A system of water circulation is used as a cooling 
medium for the vapors from the dephlegmators and 
separators. The vapors are cooled in vertical tubular 
condensers, and about twenty barrels of water are re- 
quired per barrel of distillate cooled. Superheated steam 
is used in the bottom of the evaporators, separators and 
dephlegmators as an agitator to relieve the lower boiling 
point fractions from the bottom. About 30 lb. of steam 
are used to each barrel of distillate produced. 

Mr. Thompson said it is possible to save by proper 
distribution of the heat available around the oil refin- 
eries in the United States at least 2 per cent of the total 
crude oil put through these refineries. He said there 
are large oil refineries operating to-day that are using 
as fuel 4 per cent of the crude oil run through them to 
do less work than the plant described is doing on 1.1 
per cent of the crude oil run through as fuel, and the 
losses due to non-condensable gases, etc., are 2 per cent 
against 0.75 per cent. 


Cost of Refining Gasoline.—The Federal Trade Com- 
mission has obtained data on the cost of producing gas- 
oline in August, 1917. The figures are the result of 
distributing the actual total refinery costs to the va- 
rious refined products on the basis of the values of the 
various products. The costs are based on 55 refineries 
in all parts of the United States. They are given in 
the following table: 


REFINING COST PER GALLON OF GASOLINE 
1—NEW JERSEY AND EASTERN TERRITORY 
Low High Representative 
Cents Cents Cents 
Cost of erude ail..........+. 12.0784 13.9575 
Cost of refining. .-........., 2.0271 3.9570 





17.9145 
2—INDIANA AND NORTH MISSISSIPPI VALLEY 

Cost of Crude oil .8212 12.8827 
Cost of refining 1.3620 


2 3.8621 
Total 11.1840 


16.7448 


Cost of crude oil 
Cost of refining 


Total 


11.4000 
—GULF COAST 
Cost of crude oil 

Cost of refining 


sseeransowre ene ee 12.4190 


5—CALIFORNIA 
Cost of crude oil........... 9.8683 
Cost of refining 


Total 


Total 


13.5200 
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Plate-and-Frame Filtration 
By D. R. SPERRY 


ILTRATION within a filter-press may be carried on 
by means of plates and frames. 


FLUSH PLATES 


In Fig. 1 is shown a filter plate which can be used 
only with frames. It will be noted that this kind of 
plate appears somewhat like the recessed type. The 
feed-channel is formed by an eye in the upper corner, 


but is plainly not to be used with grommets. Fig. 2 
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surfaces, it would have the same general appearance as 


a frame. In Fig. 4 a frame in cross-section is shown 
Especial attention is called to the fact that the corner 
eye has a connection to the interior of the frame and 
does not go merely straight through from packing 
surface to packing surface as is the case in a flush plate. 


CLOTHING 


In order to use a flush plate-and-frame filter-press, 
the plates and heads are first clothed. To do this cloths 
are cut for each plate which are long enough to lay over 
the top of the plate and extend over each filter surface 
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ing surfaces. A hole is 








FIG. | 


FIG. 3 
shows this plate in cross section. Here it can be ob- 
served that there is practically no recess in the sur- 
faces whatever and that the hole in the upper corner, 
called an eye, is much smaller in diameter than that 
found in the recessed type of plate. The surface sur- 
rounding the hole is also flush with the packing surfaces 
of the plate and has no connections with the filter sur- 
faces or interior of the plate. The grooves on the filter- 
ing surfaces lead directly to the outlet, precisely as is 
the case in the recessed plate. This plate is distin- 
guished from the recessed type of plate by the name 
of “flush plate.” 


FRAMES 


In Fig. 3 is shown a frame used in conjunction with 
tne flush type of plate. In general this consists of a 
flush plate without a center panel. In other words, if 
the center of a flush plate be cut away up to the packing 





cut in the cloth where 

FIG. 5 it covers the eye in 

the plate. A cloth cut 

and ready to be applied to a flush plate is shown in 
Fig. 5. 

A photograph of a cloth in position over a flush plate, 
but partly lifted to show plate surface, is given in 
Fig. 6. Two locating pins are placed on the top edge 
of each plate by means of which the filter cloth is held 
in position and kept from falling. These 
dowel pins. 


are called 


CLOTHING THE HEADs 


When the plates are thus clothed it is necessary t 
cut smaller cloths to place over the filter and packing 
surfaces of the heads. The cloth on the slide head has 
no hole cut in it, as none is required. The one on the 
fixed head, however, has a hole cut in it where th« 
cloth covers the inlet eye. Photographs of slide an¢ 


fixed heads showing how the cloths are applied ar: 
in Fig. 7 and 8. It 


shown should be understood 




















FIG. 6 
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A cross-section of a flush plate- 
and-frame filter-press when fully 
clothed is shown in Fig. 10. Here 
the channel formed by the eyes in 
the plates and frames is clearly dis- 
cernible. The connections or ports 
to the interior of the frames are 
plainly evident and their purpose 
can be soon understood. When the 
filter-press is closed the material to 
be filtered is introduced into the 
feed inlet. The substance runs the 
entire length of the filter-press, 
stopping at the slide head, where 
the absence of an eye therein pre- 








FIG. 9 


that dowel pins are ‘supplied on the upper edge of the 
heads to hold the cloths in position. 


PRINCIPLE OF OPERATION 


When all of the plates and both heads are clothed, 
the plates and frames are placed within the filter-press 
alternately, that is, a frame is placed between each 


Pm, 














pair of plates and betwen plates and heads. Thus there 
is always one more frame than there are plates. A 
filter-press of the flush plate-and-frame type with all 
the plates and frames in position is shown in Fig. 9. 
The plates can be easily distinguished from the frames 
by the cocks which are on the plates only. 

The eyes in the plates and frames are so located that 


when they are in the filter-press they register with each 
other, beginning with the eye in the fixed head. In other 
words, if one were to look in the feed inlet on the fixed 
head, it would be found that a continuous channel is 
formed by the eyes, running the whole length of the 


filter-press. Tapping into this channel would be, of 
course, the connections leading to the interior of the 
frame. 


vents further progress. As the ma- 
terial flows along the channel it 
drops into the interior of each 
frame, eventually completely filling the same. When 
this happens there is no way for anything to escape ex- 
cept through the cloth. The liquid does the latter and 
upon emerging on the opposite side of the cloth is con- 
ducted along the grooves of the plate surface directly 
to the outlet corner and out via the cocks. The solids, 
unable to pass through the cloth and the accumulated 




















solids, are retained within the frame. Eventually the 
frame becomes completely filled with solids and the 
filter-press is said to be filled. When this has occurred, 
the material to be filtered is no longer fed into the filter- 
press and the screw of the filter-press is loosened. The 
slide head is then pulled back as far as it can go and the 
adjacent frame slid up and cleaned of its contents of 
cake. The first plate is then drawn up and the néxt 
frame cleaned, and so on, until all of the frames are 
relieved of their contents. When this is completed, the 
empty frames and plates are slid back into their proper 
positions for the next fill. 


FRAMES WITH GROMMET FEED PLATES 


Frames having no eyes whatever can be used in con- 
junction with plates having the grommet type of feed. 
Such a frame is shown in Fig. 11. It can be readily 
understood how a frame of this type could be inserted 
between plates of the recessed type and have the effect 
merely of increasing the cake thickness or chamber ca- 
pacity. In case the plate were not made recessed but 
flush, still retaining the grommet feed, the eyeless 
frame could still be placed between adjacent plates and 
form a chamber in a somewhat similar manner to that 
done in the flush plate-and-frame type. A cross-sec- 
tion of a grommet flush plate-and-frame filter-press is 
shown in Fig. 12. The plates, frames and heads are 
clothed in a manner similar to that described for the 
recessed type of plate. A study of Fig. 12 shows that 
a channel from end to end of the filter-press is formed 
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by the grommets and the interior of the frames. The 
end of the channel is formed by the slide head, which 
has no grommet hole. When the material to be filtered is 
fed into the inlet, it runs the full length of the filter- 
press through the grommets and frames. In so doing 
it fills the interior of each frame. The pressure exerted 
upon the material by the pump or whatever feeding 
device is employed, causes the liquid to flow through 
the cloth which bounds each frame, onto the plate sur- 
face back of the cloth and thence via the grooves to the 
cock placed on the lower corner. The manner of open- 
ing and cleaning the filter-press is similar to that de- 
scribed for the flush plate-and frame type. 


Batavia, Ill 
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Absorption of Gold in Bone-Ash Cupels.—F. P. 
DEWEY presents the results of four years’ observations 
at the mint, in a paper entitled “Bone-Ash Cupels,” 
to be presented at the February, 1918, meeting of the 
American Institute of Civil Engineers. In all, about 
100 varieties of bone ash have been tested, and prob- 
ably 10,000 or more used cupels have been assayed. 
The result of this investigation is a most emphatic 
warning against drawing conclusions regarding cupels 
and cupellation from insufficient data. From the vast 
accumulation of data now on hand, I can pick out 
isolated illustrations here and there to support any 
reasonable supposition and also a great many unrea- 
sonable and contradictory ones regarding the subject. 
Again I can pick out many apparent exceptions to 
every general rule. 

The second result is to emphasize the difficulty of 
carrying on several sets of cupellations under even 
approximately the same conditions. 

The third result is that rigid conclusions regarding 
bone ash, cupels and cupellation call for such a vast 
amount of painstaking detailed work under such oner- 
ous conditions that the game is scarcely worth the 
candle, especially as the customary variations occur- 
ring in practical work will nullify many such con- 
clusions. 

Finally, then, the results of this work cannot be 
dealt with in any dogmatic way, but they must be 
applied in a general and practical way with reasonable 
consideration and caution. 

There have been many investigations of cupels and 
the most diverse views have been expressed, the ex- 
tremes being the statements of Lodge’ that every 
cupel has some effect upon the loss in assaying tellu- 
ride ores and of the Campredons’ that coarse and fine 
and hard and soft cupels all give the same loss of 
silver when cupelling the same weights. The truth 
lies between these statements and much nearer the 
latter. In a vast majority of cases the influence of 
the cupel is not dominant and is outweighed by other 
conditions, particularly the temperature of the cupel- 
ling bead. 
~ aR. W. Lodge: Assaying Telluride Ores for Gold. Technology 
Quarterly (1899), 12, 171 

*G. Campredon: Importance des différentes causes de pertes 


d'argent A la coupellation. Revue Universelle des Mines, Ser. 8 
(1904), 8, 210 





In following this matter up, for the purpose of in- 
creasing the accuracy of our commercial methods of 
bullion assays, the question of the absorption of gold 
by the cupel was found to be a most important one 
and was taken up for investigation. In a lesser de- 
gree, the silver absorption is important and inter- 
esting, but at present it appears to be far more com- 
plicated and much further investigation is required 
to put the subject upon a satisfactory basis. 

In assaying high-grade products giving large assay 
buttons, the following general conclusions may be 
drawn: Within wide limits the screen composition of 
the bone ash is not the dominant factor in cupella- 
tion, but the assayer should inform himself as to the 
grades of ash available and adopt some plan in select- 
ing or mixing his ash. In the same way the pressure 
used in making cupels is not highly important, 
although it is well to keep it fairly uniform. There 
is no necessity to season cupels. In making compara- 
tive tests the closest attention must be given to the 
temperature question, but the temperature of the 
cupelling bead is for the present beyond either meas- 
urement or control, and high general temperature in 
the muffle may produce wide variations in the absorp- 
tion of gold in adjoining cupels. The pyrometer is a 
good guide to the general temperature conditions, but 
uniformity of pyrometer reading does not mean uni- 
form bead temperature. 

In assaying ductile fine gold, for instance, it is evi- 
dent that the gold absorption by a cupel may be kept 
down to 0.1 mg. and need not exceed 0.2 mg. Cer- 
tainly an absorption of over 0.25 mg. should not be 
countenanced in fine-gold assaying. In the case of 
coin gold the figures might be increased by 0.05 mg. 

The careful assayer should establish standards of 
cupellation suitable for his particular lines of work 
and should assay his used cupels from time to time 
to see that the standards are being maintained. The 
conditions of the cupellation are far more important 
in influencing the cupel absorption than the struc- 
ture of the cupel. When high or erratic losses are 
shown the used cupel should first be examined for 
beads. In the absence of beads the other conditions, 
especially the temperature, should be carefully con- 
sidered before blaming the cupel. 


Iron and Steel 


Copper in Medium Steel.—C. R. HAYWARD and A. B. 
JOHNSTON have presented a paper before the New 
York meeting (1918) of the American Institute of 
Mining Engineers on “The Effect of the Presence of 
a Small Amount of Copper in Medium-Carbon Steel.” 
Two analyses were investigated, as follows: 


High Copper Low Copper 
Cc 0.380 0.365 
P 0.012 , 0.053 
Mn 0.570 0.590 
S 0.030 0.048 
Cu 0.860 0.030 


The bars, turned to %4 in., were heated to 845-805 
deg. C., quenched and drawn in various ways. The 


unannealed bars were too hard to turn on a lathe. A 
7-in. length was therefore used and the ends annealed 
in a blacksmith’s forge to allow the cutting of the 
threads. 


During the heating, the center was kept cool 
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with water. A 2-in. gage length was then 


ground at the center of the bar. s 

The results as shown in Fig. 1 and the ac- By 3 
companying table needs little interpretation. ge m 
The table of tensile strengths shows a strik- aa Ei 
ing superiority of the high-copper steel. The - pd 


yield point and ultimate strength are in every 
case higher while the ductility is practically 
the same, although here too the average fig- 
ures for reduction of area are with one excep- 500 
tion slightly higher for the high-copper than 

for the low. This, however, is offset by 


slightly higher values for elongation in a 0 
majority of the tests in favor of the low- 
copper. 200 
The hardness tests by both methods show 
the high-copper steel in all tests to be harder 300 
than the low-copper. 
The Charpy shock tests show the high- 49 
copper steel in all cases to be superior to the 200 


low-copper. 

In general, the results confirm the work 
of Ball,’ Stead,’ Breuil’ and Campbell as re- 99-199 
gards the effect of copper on hardness and 
tensile strength. They confirm the work of Breuil’ as 
regards brittleness and the work of Campbell’ as re- 
gards reduction of area. It is also true, that as Stead 
has stated, the behavior of the copper steel resembled 
that of nickel steel. 


Per Cent. Reduction Per Cent. Elongation 

High Cu Low Cu High Cu Low Cu 
Cooled in furnace 7” 49.0 46.2 26.0 26.7 
i Oe Pi ctccccsas Gaon 52.7 27. 27.3 
Bars as forged — 0.9 24.8 25.8 
Drawn at 580° C...... 56.3 54.6 32.2 32.7 
Drawn at 455° C a. 2 49.0 27.8 18.0 
Drawn at 360° C...... 39.1 40.2 ».2 12.8 
Quenched at 825° C.... os 20.5 a 6.5 


Acid-Proof Alloys.—An interesting investigation 
was recently recorded in Metall und Erz by ROLAND 
IRMANN, according to the Chemical Trade Journal and 
Chemical Engineer. 

It is often asserted that electrolytic corrosion tests 
of voltaic couples of two metals should be a guide as to 
the corrosion of the alloys of those metals. The inves- 
tigation by Dr. Roland Irmann of alloys of copper and 
nickel, to which tungsten and iron were further added, 
once more disproves this assumption. Much depends 
upon the proportions and the formation of compounds. 
Irmann (Metall und Erz) was in search of an alloy not 
to be attacked by strong hot sulphuric acid. He found 
that an alloy of nickel with 20 per cent of tungsten was 
much more resistant in this respect than nickel alone; 
but that the alloy was very difficult to machine and 
expensive. To introduce tungsten into the nickel, he 
started from copper-nickel. A voltaic couple of nickel 
and copper gave an electromotive force of 0.55 volt, 
Which soon went down to 0.25 volt; nickel was dissolved, 
the copper becoming polarized with hydrogen. Failing 
to find a more satisfactory binary nickel-couple, he 
introduced other elements, especially tungsten, into 
the nickel-copper alloys, studying also the alloys of 

'E. J. Ball and A. Wingham: On the Influence of Copper on the 
+ een Steel. Journal of the Iron and Steel Institute 

*J. k. Stead and J. Evans: Influence of Copper on Steel Rails 
Boe105 nee Journal of the Iron and Steel Institute (1901), I, 
*P. Breuil: Copper Steels. Jonrnal of the Iron and Steel Insti- 
tute (1907), II, 1-78 


‘Manufacture and Properties of Structural Steel, N. Y., Scientific 
Pub. Co., 1896 
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FIG. 1. RESULTS OF TESTS OF STEEL WITH DIFFERENT 
COPPER CONTENTS 


copper and tungsten. He fused an alloy of nickel- 
tungsten in an are furnace and added electrolytic cop- 
per; later he used a Helberger furnace, afterward 
adding more nickel as required. The alloy, consisting 
of 47 per cent of copper and 4.98 per cent of tungsten, 
proved highly resistant, and, at the same time, mechan- 
ically very strong, giving also the greatest elongation 
of these copper-tungsten alloys. The electric resistance 
was greater than that of constantan. Very good results 
were also obtained with ternary nickel-tungsten-copper 
alloys. The interesting point is, however, that quar- 
ternary alloys, further containing iron, proved far su- 
perior to the ternary alloys. This is important in so 
far, of course, as one may, in preparing the alloys, start 
from ferro-tungsten instead of having to isolate the 
tungsten first. By varying the percentage of iron—al- 
ways low—the qualities of the alloys were suitably mod- 
ified. When the sulphuric acid is to be used in the 
cold only, one should take alloys relatively rich in copper 
and also, to a minor degree, in tungsten and iron. For 
hot concentrated sulphuric acid Irmann recommends a 
nickel alloy with 43.65 per cent of Cu, 3.9 per cent W, 
1.87 per cent Fe. This alloy also has a very high elec- 
tric resistance and strength, and can easily be ma- 
chined; the tensile strength was 28 tons per square inch, 
and rose to 35.05 tons per square inch in an alloy con- 
taining 3.9 per cent of iron. Some of the alloys, how- 
ever, rather tended to separate in layers during fusion. 
Irmann also tried to improve German silver (60 per 
cent Cu, 20 per cent Ni, 20 per cent Zn) by the intro- 
duction of tungsten. But the tungsten would not alloy 
with the zinc, and he could not get more than 0.4 per 
cent of tungsten into this ternary alloy; the quaternary 
alloy was, moreover, badly attacked by sulphuric acid. 
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Recent Metallurgical and 
Chemical Patents 





Roasting and Sintering Apparatus 


Combined Sintering and Smelting.—ARTHUR S. 
DWIGHT of New York City patents a process of sintering 
and smelting ore which consists of the formation of a 
continuous sinter cake on the well-known Dwight-Lloyd 
machine, and continually moving the cake through a slot 
into a furnace set immediately alongside. By submerg- 
ing the inner end of the sinter cake into the contained 
bath its tendency to break by its own weight is counter- 
acted. As the cake enters the furnace it slides between 
suitable electrical contacts. A sufficient voltage is im- 
pressed on the system so that electric current passes 
through the sinter cake, slag, metal, and furnace bottom 
to the opposite terminal. The cake is thus heated in 
four ways: By the heat of sintering, by the current 
passing through the cake, by conduction and radiation 
from furnace and contents, and by the arc at the end 
of the cake. The end of the advancing cake is thus 
continually melted off, metal, matte and slag separated, 
and withdrawn. (1,215,635, Feb. 13, 1917. ) 

Chloridizing Roast for Spent Pyrite.—EpGar R. Sut- 
CLIFFE of Leigh, England, patents a method for treating 
ores or residues of especial application to the process of 
converting copper contained in spent pyrite into cupric 
chloride for subsequent extraction by wet methods. 
The ore, together with sufficient common salt, is intro- 
duced into a cylindrical kiln a through a hopper f, and 
heated to a temperature of 600 to 700 deg. C. by a gas 





FIG. 1. CHLORIDIZING ROASTING SYSTEM 
flame maintained at the nozzle hh’, at the lower end. 
Passage of the first kiln requires but a short time (from 
30 to 40 minutes), during which the greater part of the 
metal to be recovered is chloridized. The heated mix- 
ture is discharged directly into the larger kiln g, 
where the same reaction is continued for a much longer 
time (3 to 8 hours), during which time elevated tem- 
perature and continuous agitation is maintained. This 
allows the final discharge to be almost completely con- 
verted. (1,245,634, Nov. 6, 1917.) 

Sintering Blast Furnace Flue Dust.—A. J. Boyn- 
TON of Lorain and A. E. SANDs of Akron, Ohio, have 
patented an improved method of sintering fines in pans 
having porous hearths. The usual process involves 
placing a layer of fines on a layer of crushed refractory 
protecting the grate bars. An igniter is then put into 
position above the pan, and an exhaust fan connected 
to the air box under the grate bars draws the products 
of combustion down through the mass of fines until the 
upper surface is burning. The igniter is then removed, 
the fan continues to draw air through the mass, thus 
gradually extending the combustion and agglomeration 
down through the entire mass. The results depend 
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upon close control of the amount of combustible present 
in the fines, too much carbon resulting in the formation 
of liquid cinder which trickles down, plugging the in- 
terstices in grate bars and porous hearth, superheating 
the cake and apparatus, and causing non-uniform re- 
sults. It is therefore necessary to consume much time 
in cooling the mass, thus delaying operation to such an 
extent that as much time is required to sinter the last 
10 per cent of the material as is necessary for the first 
90 per cent. 

In the operation of the improved process the mixed 
and moistened material is spread on the porous hearth 
and ignited as usual. After combustion has proceeded 
until a hard crust has formed on top, the pan is rotated 
90 deg. about air-exhaust trunions at the ends until the 
top surface is nearly vertical. The exhaust fan is kept 
running continuously, until sintering is completed; any 
cinder or slag which may liquidate out will trickle down- 
ward, now parallel to the porous hearth, and may be 
topped off by punching holes in the lower part of the 
cake. At the end of the process, the pan is further 
rotated, dropping the hot contents into a car beneath. 
(1,245,183, Nov. 6, 1917.) 


Blast Roaster With Reciprocating Grates.—A. H 
DERN of Salt Lake City and T. P. Hout of Silver City, 
Utah (assignors to Holt-Christensen Process Co.), have 
































FIG. 2. HOLT-DERN BLAST ROASTER 


patented improvements to ore roasters previously cov- 
ered in Patents No. 1,113,961 and 2, Oct. 20, 1914. To 
afford a satisfactory draft without undue dust losses 
during charging, an inclosed rectangular roasting cham- 
ber communicates with a crosswise smoke flue (37), 
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und is charged through openings in the top. The grate 
is composed of a series of sections each made of a pair 
of longitudinal beams with crosswise teeth (22) at in- 
tervals on top. These may be driven independently by 
suitable mechanism (26) so that if the columnar roast 
settles more slowly in one part than in another, the first 
supporting grates may be operated a greater length of 
time. The body of the roaster rests directly upon a 
discharge bin (9), where the hot mass may remain for 
any desired period of time, which slow cooling is of 
advantage in chloridizing many ores. Air blast is intro- 
duced below the grates through the pipe (12), and the 
roasting is carried on in the manner described in the 
former patents. (1,251,189, Dec. 25, 1917.) 






Metal Testing 


Metal Sheet Testing.—The patent on the “Erich- 
sen” metal sheet-testing machine, issued April 21, 1914 
(No. 1,094,319) to ABRAHAM M. ERICHSEN of Chris- 
tiania, Norway, has been reissued under date of Jan. 
8, 1918 (No. 14,421). The machine was described in 
METALLURGICAL & CHEMICAL ENGINEERING for Dec. 15, 
1916, p. 709. 

Electric Furnaces 


Two-phase Are Furnace—C. H. Vom Baur of 
Douglaston, N. Y., has patented a two-phase arc fur- 
nace of the form illustrated in Fig. 3. Since in the 
two-phase, three-wire arrangement shown the central 
electrode carries \/2 times the current in the lateral 
ones, the center of the furnace will be hotter, thus 
aiding in smelting down a fresh pile of ore and increas- 
ing the circulation in the molten bath. The side walls 
are dimensioned as shown so that overheating is 
avoided, all points receive approximately equal radia- 
tion. All electrodes are adjustable vertically; in addi- 




































FIG. 3. PLAN AND ELEVATION OF TWO-PHASE ARC FURNACE 
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FIG. 4. WIRING DIAGRAM FOR HEAT CONTROL 


tion the lateral electrodes, by means of spherical plug F 
and asbestos gaskets G, may be pointed toward any 
cold spot at the sides of the furnace. Flaming arcs are 
not desired, as being detrimental to the side walls and 
roof. The large area of slag-metal interface is of ad- 
vantage in steel refining, and it is also claimed that 
the electrode arrangement gives a more steady cur- 
rent, fewer surges on the supply system and more uni 
form heat than a four-electrode, two-phase layout. 
(1,252,633; Jan. 8, 1918.) 

Polyphase Arc Furnaces.—J. L. DIxon of Detroit, 
Mich., points out that advantages would acrue to the 
operation of are furnaces from an electric system 
whereby heat could be generated either by the flaming 
arc, or by conduction through the melt at the will of the 
operator, and without an unequal loading of the supply 
system. He illustrates a number of wiring diagrams 
whereby adjustable electrodes are connected to poly- 
phase current supply, with a lower terminal N con- 
nected to a neutral point, and switches in circuit to 
alter the phase relations of the transformers. For 
instance, in Fig. 4, with switches k and m closed and 
l and n open, the currents occupy the positions shown in 
Fig. 5, and the only current flowing to the hearth is 
due to the difference in the secondary voltages. To 





FIGS. 5, 6 AND 7. VARIOUS POSITIONS OF CURRENT 





throw a large current to the hearth, open k and n and 
close | and m; this reverses transformer c', and the cur- 
rent is as in Fig. 6. Current as in Fig. 7 throws still 
larger currents to the hearth, and is had by reversing 
both transformers by changing the switches opposite 
to that of Fig. 5. In all cases the supply will not be 
unequally loaded provided each of the transformers a 
and b is supplying power equal to the total supplied by 
e'andc’®. (1,241,351; Sept. 25, 1917.) 

Manufacture of Sodium  Ferro-cyanide.—ALEXx- 
ANDER R. TILLINGHAST of Solvay, N, Y., patents im- 
provements in the process of making sodium ferrocy- 
anide, and assigns the patent to the Semet-Solvay Co. 

Sodium ferrocyanide may be formed by effecting the 
combination with carbonate of iron and an alkali of 
hydrocyanic acid gas as obtained from the gases evolved 
in the destructive distillation of coal. A difficulty ex- 
perienced in such a process is the loss of cyanogen due 
to the formation, with ammonia of the gas, of ammo- 
nium ferrocyanide. The object of the present process 
is to obviate such loss and provide other improvements. 

The ammonia constituent of the gas is first removed 
by absorption in water, and the gas containing the 
cyanogen is then scrubbed with water containing fer- 
rous carbonate, or its equivalent, ferrous hydrate, in 
suspension, and also soda ash in solution in sufficient 
quantity to insure the alkalinity of the carbonate. 

The liquor from the scrubber contains sodium ferro- 
cyanide, which is in solution, soda ash in solution, prob- 
ably all of which exists as bicarbonate of soda, a large 
excess of ferrous sulphide in the form of a black, in- 
soluble sludge, and a considerable quantity of insoluble 
ammonium ferro-ferrocyanide due to the presence of 
unseparated ammonia in the gas. 

In order to convert this insoluble ferrocyanide, and 
any other insoluble ferrocyanide that may be present, 
to the soluble form, milk of lime is added to the mixture, 
which is then boiled and allowed to settle. 


After the desired reactions are effected the insoluble 
residue is allowed to settle out and the clear liquid is 
drawn off and concentrated to the point of crystalliza- 
tion, after which it is run into pans and the ferrocyanide 
allowed to crystallize out. (1,252,741, Jan, 8, 1918.) 

In another patent (1,252,742, Jan. 8, 1918) Mr. Til- 
linghast describes a further improvement in recovering 
the sodium ferrocyanide already in solution. This patent 
relates chiefly to the treatment of the mother liquor 
remaining after a portion of the ferrocyanide has been 
crystallized out. The claim follows: 

“In the process of producing sodium ferrocyanide from 
the cyanogen content of gas, the method of recovering from 
a mother liquor from which sodium ferrocyanide has been 
crystallized the residue of sodium ferrocyanide and caus- 
tic soda and sodium carbonate contained therein which con- 
sists in treating ferrous sulphate with the mother liquor 
whereby the sodium ferrocyanide is converted into ferrous 
ferrocyanide and the caustic soda and sodium carbonate 
form ferrous hydrate and ferrous carbonate forming a sus- 
pension of the ferrous ferrocyanide, ferrous hydrate and 
ferrous carbonate in a solution of soda ash and scrubbing 
cyanogen containing gas therewith in a repetition of the 
process, and finally treating the resulting solution with 
milk of lime to convert the insoluble ferrous ferrocyanide 
into sodium ferrocyanide. 

Ohio engineering societies, comprising local and 
sections of national societies, held a meeting at Colum- 
bus on Jan. 29 and formed the Association of Ohio Tech- 
nical Societies. The object is to bring about profes- 
sional unity. 
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The Parker Rust-Proofing Process 


A; INTERESTING rust-proofing process has been 
recently developed by the Parker Rust-Proof Com- 
pany of America, of Detroit. 

The effect of the Parker process is essentially a 
chemical one. The operation consists in taking metal 
iron or steel, thoroughly cleaning it by sand blast, 
pickle, or, in some cases, a soda bath. After this the 
cleaned metal is immersed in a chemical solution, 
where it remains a predetermined length of time, de- 
pending upon the nature of the metal and just what 
effect is to be obtained. After the metal has been 
removed from the solution, it is oiled with a special 
oil. The oil fixes the effect of the immersion and gives 
it a black mat finish. On articles that are to be 
painted the oil is not put on, but the metal is left just 
as it comes from the chemical bath. 

According to a patent issued to Walter I. Oeschger 
and assigned to the Parker Co. (1,254,263, Jan. 22, 
1918), the bath consists of a 142 per cent solution of 
acid meta-phosphate of tungsten, molybdenum or any 
of the metals of the third, fourth or fifth groups. 
(According to G. S. Newth’s “Manual of Chemical 
Analysis”). 

The acid meta-phosphate of most general applica- 
tion is made by placing a quantity of iron oxide, 
preferably black iron scale (Fe,O,) in a pot with suffi- 
cient phosphoric acid to form a soft paste. The iron 
oxide is preferabaly powdered in advance. An 
amount of water equal to the acid is added to keep 
the mass from caking, after which heat is applied 
and the material is stirred until a dry granular mass 
is obtained, which is then powdered. If desired, heat 
may be applied to the oxide and acid before water is 
added. To obtain the phosphates of the other metals, 
their oxides or carbonates may be similarly treated. 
The patent states that the bath is preferably kept at 
the boiling point when the articles are being im- 
mersed. 

It has been found that the mixing of about 2 per 
cent of strontium acid meta-phosphate with the iron 
compound above described gives a much more uni- 
form and harder surface when high carbon steels are 
treated. Practically the same good result is at- 
tained by using the same percentage of molybdenum 
or tungsten acid meta-phosphates instead of the 
strontium acid meta-phosphate in combination with 
the iron compound. 

According to another patent (1,254,624, Jan. 22, 
1918) issued to the above and also assigned to the 
Parker Co., the same results may be obtained by first 
heating the iron or steel articles to about 600 deg. F., 
and then subjecting them to fumes made by heating 
the acid meta-phosphates to a sufficient temperature. 
In this case the articles may be treated right in the 
furnace. 

The tanks used in the wet process are steel with 
special lining and steam-heating coils attached to 
the side of the tank. Such an arrangement causes 4 
constant agitation throughout the solution. Experi- 
ence has taught that the best results are obtainable by 
a tank builtwp in this way. Tanks of this type are 
necessary @@ rust-proof at a low cost. 

The company states that all forms of iron or steel 
can be processed. The finest kind of dental needles are 
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being treated and in the same tank large structural 
steel pieces, many parts more than 20 ft. long. Ma- 
chined parts, castings, pressings, forgings are all 
handled in a similar way and the effect of the process is 
likewise similar in all cases. Machined parts some- 
times do not require cleaning, and they are immersed 
at once. Smaller parts are pickled or sandblasted in a 
tumbling barrel, which cuts down the cost of cleaning. 

The natural finish resulting from the process is a 
steel gray, which, when oiled, becomes a soft mat black. 
The surface of the Parker processed metal is stated to 
be exceptionally well adapted for enameling, since there 
is a very fine microscopic etching which helps to bind 
the enamel. If at any time the enamel should crack and 
expose a part of the rust-proofed steel, there would be 
no rusting set in and consequently no peeling off of 
the enamel. 

The rust-proofed metal does not withstand every 
test imaginable. For instance, it will not withstand 
acids such as hydrochloric, muriatic, acetic, sulphuric. 
Again, it will not stand up against constant attack from 
chemical fumes, although it resists intermittent at- 
tacks. It will prevent corrosion when exposed to at- 
mospheric attack and also in a good many cases to 
other extreme tests where acids are not used. Steril- 
izing solutions do not affect the process. 

The company is operating a plant in Detroit with a 
capacity of 200 tons of metal a day. Plans are under 
way for establishing similar plants in New York, Chi- 
cago, Philadelphia, Pittsburgh, Boston and St. Louis. 
Licenses are issued by the company to operate under 
the process. It is claimed by the company that the 
process is 90 per cent cheaper than the original method 
used in England. 


American Clay for Graphite Crucibles 


HE manufacture of plumbago crucibles has been 

greatly affected by the present war. The two im- 
portant ingredients in these crucibles are graphite and 
plastic clay. Graphite being a lubricant, is difficult to 
bond and requires a clay of high plasticity and ad- 
hesiveness with a high drying and heat shrinkage. 

As pointed out by Mr. McNaughton of the Joseph 
Dixon Crucible Co. last fall in his paper before the 
American Institute of Metals on the crucible situation, 
all of the clay for crucible purposes and 95 per cent of 
the plumbago was imported. The clay used came almost 
exclusively from Klingenberg, Germany. Shortly af- 
ter the war started Germany prohibited the exporta- 
tion of this clay, and while crucible manufacturers had 
about a year’s normal supply on hand they found that 
the demand for crucibles was rapidly increasing and 
their supply would last them a much shorter time. 

The crucible makers hence warned their customers 
that the quality of crucibles made from domestic clays 
would be for some time an unknown quantity until 
sufficient service tests had been made. 

Laboratories have been called upon for testing pos- 
sible clays, and several clays which give promise have 
been found. It is usually two or three months, how- 
ever, by the time a crucible is made, using this clay, 
and thoroughly tested out. 

One interesting clay which has been produced is the 
8o<alled K-10 synthetic clay, developed at the Kraus 
Research Laboratories in New York and originally 


METALLURGICAL AND CHEMICAL ENGINEERING 


265 


marketed by Chevalier & Tully of Baltimore, Md., but 
now handled by the Johns-Manville Co., who plan to 
market it on a large scale. 

This clay is produced by making extractions from 
various clays, etc., which are so combined as to pro- 
duce a fine-grained, highly plastic refractory mass 
having excellent bonding power. The shape of the 
grains must be such that the clay when moistened and 
dried will have high mechanical strength. Modulus 


of rupture tests made on this and other clays follow: 


Modulus of Rupture 
Lb. per Sq. In 


Mixed with 80% 
Non-Plastic 

Raw Material 
K-10. 55 
Klingenberg 
Mississippi POSTE Pee TT eT TE ee 
i.  Cihidnchsetetee ne oe ekhethhbodWeeee mene k 
Illinois 5 


The following qualities are considered requisite for 
a good crucible clay: plasticity, adhesiveness, raw 
strength, density at low temperature, chemical balance, 
resistance to metals in fusion, high melting point, high 
shrinkage on drying, high shrinkage on heating and 
low coefficient of expansion. 








Personal 





Messrs. JOHN ALLINGHAM and N. H. BEATON have opened 
offices at 523-525 Lissner Building, Los Angeles, as assayers 
and chemists under the firm name of Allingham & Beaton. 
They expect to specialize in flotation tests. Mr. Allingham 
has recently been connected with the Humboldt Smelter, 
Humboldt, Ariz., as metallurgist. Mr. Beaton is a mining 
engineer and operated for several years in Canada and 
Mexico. He is at present manager of the Mining Depart- 
ment of the California Commercial Service, Los Angeles. 

Dr. SAMUEL AveRY, chancellor of the University of 
Nebraska since 1909, has gone to Washington to serve as 
assistant chairman of the chemistry committee of the 
National Research Council, affiliated with the Council of 
National Defense. Dr. M. T. Bogert is chairman of the 
committee. 

Dr. F. E. CarrutH, formerly connected with the chemical 
division of the North Carolina Experiment Station, has 
become associated with the Schaefer Alkaloid Works, May- 
wood, N. J. 

Prof. G. H. CLEVENGER has resigned as research professor 
of metallurgy at Stanford University and is now engaged 
in directing co-operative experimental work which is being 
done by the United States Bureau of Mines, Netherlands 
East Indies Government, Research Corporation of New 
York and others. 

Lieut. A. W. DAvISON has been transferred from Wash- 
ington to Niagara Falls, N. Y., where he is supervising 
chemical plant construction and experimental operation at 
the Oldbury Electrochemical Company. 

Lieut. Ettery K. Fites of the Gas Defense Service has 
been transferred from Washington to be instructor at the 
National Army camp at Yaphank, L. I. 

Prof. D. M. Fotsom of the department of mineralogy of 
Stanford University has been appointed by Mark L. Requa 
to be fuel oil administrator for the western states. His 
jurisdiction will cover Idaho, Montana, Utah, Arizona, New 
Mexico, Nevada, Oregon, Washington, California and 
Alaska. 

Mr. PAuL W. FRYE, secretary and treasurer of the Labor- 
atory Supply Company, Columbus, Ohio, has been made 
manager also, following the retirement from the company 
of Mr. Robert C. Schroth, Jr., former president and man- 
ager. 













Mr. CLARENCE FULLER, manager of the Republic distillery 
at Curtis Bay, Md., has taken charge of the reopening of 
the distillery of Clark Brothers, Peoria, Ill., recently ac- 
quired, which will be devoted to the manufacture of de- 
natured alcohol. 

Dr. FRANK AUSTIN GoocH, professor of chemistry and 
director of the Kent Chemical Laboratory of Yale Univer- 
sity, will retire at the end of the present year. Professor 
Gooch will be succeeded by Professor Bertram Borden Bolt- 
wood, since 1910 professor of radiochemistry. 

M. HENRI JEQUIER, metallurgist of the Société Miniére 
et Metallurgique de Penarroya, and Dr. AUGUSTE HOLLARD, 
consulting engineer, are on a metallurgical visit to this 
country. The Penarroya company, which has its head- 
quarters in Paris, and mines and works in Spain, is the 
largest smelter and refiner of lead in Europe. 

Dr. Yocoro Kato, professor at the Tokyo College of 
Technology and Director of the Nakamura Chemical Re- 
search Institute in Tokyo, attended the recent annual meet- 
ing of the American Institute of Mining Engineers in New 
York. Dr. Kato expects to be in this country about two 
months on a professiorial visit. 

Mr. H. W. KNOWLEs of the New York office of the Cutler- 
Hammer Mfg. Co., has been transferred permanently to 
Washington for the period of the war. Mr. Knowles 
entered the service of the Cutler-Hammer Mfg. Co. shortly 
after graduating from Cornell University in 1912. He 
spent nearly five years in the shop, engineering department 
and sales department at Milwaukee. Since May of last 
year he has been connected with their New York district 
office, Hudson Terminal Building. The Washington Cutler- 
Hammer branch will have its headquarters at the Bradford, 
corner 18th and K streets, telephone Main 8426. 

Mr. A. G. McGrecor of Warren, Ariz., and Mr. WILLIAM 
WRAITH, vice-president of the Andes Copper Mining Com- 
pany, left New York City early in February for Chile, 
South America, where they will visit the site of the Andes 
Copper Mining Company’s future reduction plants at 
Potrerillos. Mr, McGregor also expects to visit the smelter 
of the Cerro de Pasco Copper Corporation in Peru before 
his return to the United States, where he will supervise 
alterations and additions to their present equipment. 
Messrs. Wraith and McGregor expect to remain about three 
months. 








Obituary 





Mr. F. W. MATTHIESSEN, one of the pioneers in the zinc 
industry in this country, passed away at his home in La 
Salle, Ill., on Feb. 11. He was born in Germany in 1835 
and was a graduate of the Freiberg School of Mines, where 
he formed his friendship with Edward C. Hegeler, both com- 
ing to this country together in 1856. 

Their first enterprise in this country was an attempt to 
produce zine from a silicate ore near Bethlehem, Pa. They 
were successful technically, but the company which had 
previously been working on it lacked funds to go on. They 
then went West to Missouri and made some successful ex- 
periments in smelting zine ore, but political conditions 
interfered with commercial development, hence they went 
to Wisconsin and from there back to La Salle, IIl., where 
zine smelting was definitely established by them. In 1871 
the firm of Matthiessen & Hegeler was incorporated, and 
in 1881 a sulphuric acid plant was added. The firm be- 
came famous for its advanced metallurgical practice. 

Mr. Matthiessen was for ten years mayor of La Salle 
and was a member of the American Institute of Mining 
Engineers. He was also principal owner of the Western 
Clock Co., makers of “Big Ben” clocks. 

Mr. AUGUSTE MATHEZ, well-known mining engineer, 
passed away at his home in Denver, Col., on Feb. 4, Mr. 
Mathez was a graduate of the Columbia School of Mines 
and had extensive experience all over the world in the 
examination of properties, including China, Australia and 
South America. He was located for many years in Gilpin 
County, Colo., and was a well-known figure there. 
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Book Reviews 





THE TECHNICAL ANALYSIS OF BRASS AND NON 
FERROUS ALLOYS. By W. B. Price and R. K. 
Meade. Second Ed., 12 mo. (13x19 cm.), 376 pages, 
25 cuts. Price, $3.00. New York: John Wiley & Sons, 
Inc. London: Chapman & Hall, Limited. 

The introductory chapter on Engineering Alloys is frag 
mentary and contains some questionable statements. The 
rest of the book is good. Thirty pages are given to de 
scribing apparatus for electrolytic analysis. The deter 
minations of aluminium, antimony, arsenic, bismuth, cad- 
mium, copper, iron, lead, magnesium, manganese, nickel 
and cobalt, phosphorus, silicon, sulphur, tin and zine are 
discussed thoroughly, while those of chromium, vanadium 
and titanium are considered when occurring in bronzes. 
A unique and valuable chapter concerns the analysis and 
control of plating solutions for deposition of brass, zinc, 
copper, silver, gold and nickel. It is an eminently useful 
and practical treatise, full of personal experiences and 
advice from the quite competent authors. 


* . * 


PRINCIPLES OF QUANTITATIVE ANALYSIS. By 
Walter C. Blasdale. Second Ed. Duodecimo (12 x 18 
cm.), 402 pages, 70 cuts. Price, $2.50 net. New York 
D. Van Nostrand Company. 

This is not the usual laboratory handbook, nor is it a 
mere copy of Ostwald’s “Grundlagen der analytischen 
Chemie.” It is an adaptation of the latter to the laboratory 
training of a professional analytical chemist. It is about 
one-quarter directions what to do and three-quarters ex- 
planation of the why and wherefore, as derived from the 
principles of physical chemistry. A limited number of 
analyses are described, usually rather briefly, and chosen 
rather for their suitability to illustrate principles than for 
their commercial importance. The book and its method are 
stamped strongly with the personality (and the persona! 
views) of the author, and unquestionably his students, 
working under and with him while using the book, will 
get fine insight into quantitative analysis. Any other 
wide-awake instructor, using the book and supplementing 
it by copious drafts upon his own personal energy, wil! 
also achieve similar results. 


* . > 






THEORY AND CALCULATION OF ELECTRIC CIR- 
CUITS. By Charles Proteus Steinmetz. 362 pages, 
with illustrations. Price, $3.00. New York: 
McGraw-Hill Book Co., Inc. 

This with its companion volume, “Theory and Calcula- 
tions of Electrical Apparatus,” may be considered as con- 
tinuations, revisions or enlargements of his well-known 
book published about 20 years ago on “Theory and Calcu- 
lation of Alternating Current Phenomena.” To include 
tke most necessary structural elements of our knowledge 
of electrical engineering the whole subject matter of the 
older volume is now issued in greatly enlarged form in the 
two present volumes and a third on “Alternating Current 
Phenomena,” which together form a set of books which it 
will be well for all engineers of the advanced class to 
familiarize themselves with. Much of the present volume, 
being written in an easily understood style, is also of in- 
terest and of great value to those who have only an elem«n- 
tary knowledge of the science and application of electricity. 

The author’s masterly knowledge of the subject gives one 
confidence in his statement of facts, many of which «re 
highly interesting; and his past and well-known success: in 
the application of this knowledge to practice gives one © n- 
fidence in his interesting opinions. One therefore feels s fe 
to accept his unorthodox and somewhat novel classificat on 
and treatment of the subject. When the subject demands 
it the mathematical treatment is given, but involved mat e- 
matics is the exception rather than the rule. 

From the standpoint of the electrochemist, of the 18 
chapters parts of the first two on conducton are the most 
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interesting. His classification of conductors is based on the 
nature and properties of the conduction, and on this basis 
he classifies conductors under metallic, electrolytic, pyro- 
electric and electronic, thereby including such conduction as 
in the arc, in vacuum, discharges in gases, carbon, metallic 
silicon, boron, metallic oxides, magnetite, Nernst filaments, 
sulphides, silicates (glass), salts, ete. His own exhaustive 
researches with some of these conductors, like magnetite, 
tend to make his statements authoritative. By comparing 
the curves showing the relations between the volts and 
amperes he is enabled to make a better classification than 
when based on resistance alone. 

The other sections are on magnetism, wave forms of cur- 
rents, the instability of circuits, reactance, constant poten- 
tial, constant current transformating, constant potential 
series operation, load balance of polyphase systems, circuits 
with distributed leakage, and oscillating currents, many 
of which subjects are often of interest also to the electro- 
chemical engineer who has to deal with large quantities of 
electric power. 

The high standing of the author as both an able scientist 
and a practical engineer, and the general recognition of his 
abilities, gives this book a stamp of authority; and his crig- 
inality, logical reasoning, and independence of thought free 
from the bias of orthodoxy add interest to his books. 


o + * 


THEORY AND CALCULATIONS OF ELECTRICAL 
APPARATUS. By Charles Proteus Steinmetz. 
480 pages, with illustrations. Price, $4.00. New 
York: McGraw-Hill Book Co., Inc. 

The relation of this volume to its companion on “Theory 
and Calculation of Electric Circuits” and to the author’s 
former “Theory and Calculations of Alternating Current 
Phenomena” are explained in the review of the former, 
above, and need not be repeated here. 

In the present volume the author discusses the most im- 
portant characteristics of electrical apparatus including 
not only those in use but also many that may attain in- 
dustrial importance with changes in industrial conditions. 
As an illustration he cites the time when small cheaply de- 
veloped water powers will be united into one system, con- 
trolled from the central receiving station, in which case an 
entirely different type of generating station will have to 
be developed. 

By “electrical apparatus” the author limits himself al- 
most entirely to alternating-current motors though some 
space is devoted also to a.c. generators and to allied appa- 
ratus like rotary converters, frequency changers, rotary 
rectifiers, etc. With the exception of a short chapter on 
unipolar machines, and short references to several old 
types of series arc light machines, direct-current generators 
and motors are not included, and those that are briefly re- 
ferred to are treated as alternating-current generators with 
rotary rectifiers. Nor is the ordinary static transformer in- 
cluded, except briefly as a special case of the rotary trans- 
former. It would have been more explicit therefore to have 
limited the title to alternating-current rotary machines. 

The treatment of the subject is directed to those who are 
already familiar with such machines and their characteric- 
tics and therefore supplements the more usual descriptive 
treatises. While the treatment in some cases is mathemat- 
ical in character, by far the greater part of the book is de- 
scriptive and discursive text freely illustrated with many 
diagrammatic drawings and curves. While intended for the 
more advanced student and designer, there are many parts 
of the text which are instructive and interesting reading for 
those of lesser attainments also. 

The recognized ability of the author and his long experi- 
ence in the application of the higher scientific studies to the 
requirements of industrial practice, give the book an au- 
thoritative character. 

To the electrochemist who is concerned with alternating- 
current machnery for power purposes the points of interest 
are the discussions of the characteristics, properties and be- 
havior of such machinery, which will aid him in a better 
choice for specific conditions, as for instance when many 
small water powers are to be combined into one centrally 
controlled plant. 


” 
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Current Market Reports 
The Iron and Steel Market 


The railroads had 15 days of extremely favorable weather, 
Feb. 6 to 20, inclusive, this being followed by weather only 
moderately favorable. As great progress as could possibly 
be expected has been made in clearing congestion on the 
roads, and a large quantity of loaded freight that was 
blocking yards and sidings has been moved forward to des- 
tination. Naturally the railroads addressed themselves to 
this task first, and not much has thus far occurred by way 
of returning empties, so that car supplies at blast furnaces 
and mills have increased very slightly, and shipments have 
been in corresponding proportion. As the major portion 
of the congestion has now been cleared, expectations are 
entertained that there will be a continued and important 
impruvc-nent in the supply of empties, with increasing ship- 
ments all along the line. 

In 1917 such restriction in steel output as occurred was 
due to lack of pig iron, the restriction in pig iron being 
due to insufficient movement of coke and coking coal. While 
at times steel mill operations were interfered with by one 
influence or another, they were able to make up losses and 
produce as much steel as there was pig iron to make. In 
December the shortage of cars at steel mills became such 
that the mills were not able to ship as much as they were 
producing, and finished steel began to accumulate in con- 
siderable tonnage. In January this condition was accen- 
tuated, and stocks became such that production had to be 
curtailed to the rate at which steel could be shipped. From 
that time to date the governing restrictive influence has 
been the ability of the railroads to move steel. With the 
Garfield holidays, which closed steel mills and not blast 
furnaces, pig iron began to accumulate, and January as a 
whole showed a smaller proportion than normal of steel 
ingot production to pig iron production. Steel ingots were 
produced in January at the rate of about 28,600,000 tons 
per annum, pig iron production being at the rate of about 
28,750,000 tons, whereas in 1917 the outputs had been 
upproximately 42,200,000 tons of ingots and 38,600,000 tons 
of pig iron. 

With the loosening up of traffic conditions in February a 
great deal of coke that was stalled en route was moved for- 
ward to blast furnaces, and even though shipments of coke 
did not increase materially many furnaces received a great 
deal more coke than was currently needed. Blast furnace 
operations underwent a sharp increase, whereas there was 
little increase in production of finished steel, and the result 
was a further accumulation of pig iron, also some accumu- 
lation of steel in intermediate forms, which may have 
reached considerable proportions. 

Shipments of finished steel products in January averaged 
about 55 per cent of the mill capacity, which is fully 35,- 
000,000 gross tons a year of finished rolled steel, nearly 
if not quite 3,000,000 tons a month, and February ship- 
ments have not been at much heavier rate, probably exceed- 
ing 60 per cent only slightly. 

At the beginning of March, traditionally one of the two 
months of the year in which record outputs are made, the 
other, of course, being October, the iron and steel industry 
finds itself with improving traffic conditions, but still with 
no situation that can promise a record production. Physical 
conditions at the mills are, however, such that shipments 
can be increased as rapidly as the railroads furnish addi- 
tional transportation, no matter how rapid that increase 
may be. There are large stocks of finished steel at mill 
awaiting shipment, and there is accumulated material all 
along the line, in the form of billets, ingots and pig iron. 

The effect upon the market of any large increase in steel 
shipments is problematical. There is no assurance that 
ordinary commercial users of steel, not connected with the 
war, will be able to use steel in the greatly increased quan- 
tities that would be available if the mills were able to oper- 
ate and ship at capacity. At an outside estimate the steel 
shipments since the first of the year have represented 60 
per cent of the capacity, about two-thirds of this being war 
steel of all descriptions, including steel for the Government 
and for its Allies and steel for those who have contracts 
with these governments, not more than one-third being 











ordinary commercial steel, entirely dissociated from the 
war. There are very few cases, indeed, in which the ship- 
ments of war steel have not been adequate. As a rule the 
steel mills have been able to supply war steel as rapidly as 
it could possibly be used. In many cases the shipments are 
not up'to the original schedules compiled, but the utilization 
of this steel in shipyards, shell factories, etc., has likewise 
been behind schedule. In the circumstances it seems im- 
probable that under the most favorable conditions there will 
be occasion to speed up the shipment of war steel by more 
than a small proportion, say from the recent proportion of 
40 per cent of capacity to 50 per cent or possibly 55 per 
cent. At 100 per cent operation of the steel mills the 
supply of commercial steel would then be 45 or 50 per cent, 
against not over 20 per cent in the past two months. It 
is quite improbable that any such consumption of commer- 
cial steel could occur. Of course it is likewise improbable 
that the steel mills will be able to operate at 100 per cent 
in the near future, but it is interesting to put the problem 
in this way. 

The comparison is particularly to the point in view of 
the fact that Washington is making a fresh effort to de- 
velop a system for the curtailment of unessential consump- 
tion of steel. Washington has addressed itself to this mat- 
ter a number of times in the past, but after thinking of 
“pleasure automobiles” (which the automobile producers 
much prefer to call “passenger automobiles”) has been 
unable to proceed farther. In the steel trade efforts to 
curtail artificially the unessential consumption of steel are 
regarded as unnecessary, for as a matter of fact many 
steel makers are concerned lest demand shall fall short of 
supply in the next few months. Undoubtedly steel is scarce, 
but the degree of scarcity is a slight one by comparison 
with the degree to which shipments of commercial or 
“unessential” steel have been reduced. 

When on Dec. 29 it was announced by authority of the 
President that the set prices for iron and steel would be 
continued for revision by March 31, it was commonly 
thought that the Pomerene iron and steel price fixing bill 
would pass Congress, quite possibly by the end of January. 
The latest information is that no such bill will be pressed 
for the time being, if ever. Government price revision, 
therefore, if it comes at all, will be under the same prin- 
ciples as hitherto. The market shows distinct possibilities 
of declining under the set prices, as to some commodities 
at least, and it is quite possible that Washington may be 
disposed to let Nature take her course. 


Chemical Market 


CoaL TAR Propucts.—There was not a great deal of 
activity in this situation since the last writing, although 
trading in general was of improved tone. The delays 
entailed by chaotic shipping conditions continue to be a dis- 
turbing factor. Plants in some localities are also greatly 
hampered by the scarcity of coal. Several of the impor- 
tant items are scarce and prices are higher, which to an 
extent is due to the added requirements of the Government 
in the manufacture of necessities required in the prosecu- 
tion of the war. 

Benzol.—Slightly more business was closed on contract 
over the next few months, but there continues to be some 
hesitancy on the part of consumers to close over the entire 
year because of the uncertain price position. 

Phenol.—There continues to be but small quantities 
offered, with prices slightly higher. The Government has 
contracted for the entire output of some producers. 

Toluol.—There is practically none of this material avail- 
able on the open market. From time to time a few drums 
are available, but the Government is releasing but little 
and only in case a real necessity is apparent. 

Naphthalene has been more active of late than for some 
time heretofore. The demand has materially increased, 
but offerings are light, with prices higher. 

Aniline Oil has been quiet, but prices are fairly firm, due 
to the scarcity of acids. 

Beta Naphthol.—There is a fair volume of business pass- 
ing in technical grade, but the other grades are not in 
heavy demand; prices are unchanged. 

Benzaldehyde.—The toluol situation tends to restrict pro- 
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duction and higher prices are expected, with only a few 
producers offering. 

Para Nitraniline—A fairly active business is passing, 
but the production is heavy and prices are unchanged. 

Benzoate of Soda.—There has been a decrease in the 
consuming demand, with prices slightly lower. 

Saccharine continues weak, with offerings heavy, but it 
is slightly firmer than a few weeks ago. 

Para Amido Phenol is slightly firmer, due to an increased 
demand, but it is possible to do a fairly low figure on 
material quantities. 

H. Acid has not been particularly active of late, but the 
production is not heavy and prices are well maintained. 

HEAVY CHEMICALS.—Trading in products under this clas- 
sification during the past two weeks has been rather re- 
stricted except for special products in light supply and 
difficult to obtain. The export trade has been further ham- 
pered by the presidential proclamation placing all products 
on the embargo list and requiring licenses for foreign ship- 
ments. In addition all imports are now subject to Govern- 
mental supervision. 

Caustic Soda.—Further declines have occurred in this 
product and in certain positions caustic has sold under the 
5e. point. There has been practically no demand from con- 
sumers, the small amount of trading noted being for the 
account of dealers. January shipments from works were 
reported to have been small, notwithstanding the fact that 
cars have been loaded heavy; in some cases it is reported 
that cars have been loaded in excess of 80,000 Ib. Conse- 
quently January bills of lading have commanded a pre- 
mium since the first of the month. This has been the only 
position that has sold at a high figure. February-June has 
been available as low as 4.75c. A new production of some 
500 tons monthly of ash and caustic is announced by a new 
company in Texas. 

Soda Ash.—The market, in contrast to caustic, has held 
well and trading has been somewhat more active. Barrels 
have generally commanded substantial premiums, as seem- 
ingly export licenses are being granted. Dense ash is 
offered more liberally, but supplies are not abundant by 
any means. Generally ash at out-of-town points has been 
available on more favorable terms than at New York. 

Bichromate of Soda.—This product has been more active 
than any of the heavy chemical items since we last reported. 
A pronounced scarcity of prompt material and a quiet but 
insistent demand has forced values skyward. However, 
the product is classified as one of a highly speculative char- 
acter and the trade is rather inclined to remain away from 
it unless there is a genuine demand. Sales occurred at 25c. 
and 25%c. At the moment of writing the situation is a 
trifle easier. 

Calcium Carbide.—The production is still much below the 
demand and sales are occurring at unthought-of prices. 
The demand from South America is still persistent, and 
sales of various sizes have been recorded at prices ranging 
from 12%c. to 15c., crated in drums. Some uncrated mate- 
rial has been sold at 12c. The Canadian producers have 
been quoting 8c. f.o.b., but no actual material has been 
available at the figure. 

Zine Oxide.—There is also a greater demand for this 
product than the producers can satisfy and considerable 
speculation is noted. The XX Horsehead brand has sold 
at prices ranging from 13c. to 15c. and even at these fic- 
ures there is not a great deal of material available. 

Sulphuric Acid.—The continued scarcity of tank cars 
has retarded the movement to a noticeable degree, and as 
a consequence acid has backed up upon the producers, with 
the result that the plants probably have more material on 
hand than they have had for many months. Of course the 
bulk of this is held for the account of the Government, but 
there have been numerous offers of 66-deg. brimstone acid 
in tanks at prices ranging from $40 to $45, f.o.b. works, 
according to amount and shipment. Considerable acid for 
export has sold at $90, f.a.s. New York, drums included. 
Sixty-degree acid has been offered in the South at $20 per 
ton, sellers’ tanks, sellers’ works, sellers’ option. 

Copper Sulphate.—Resale lots have been eliminated to a 
certain degree and this, coupled with a restricted produc- 
tion, has tended to increased firmness. Nichols brand has 
been offered rather sparingly and sellers have generally 
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held to 9%, less 1 per cent. 
offered from 9c. to 9%c. 

Formaldehyde.—The difficulty in securing wood alcohol 
as a result of the Government assuming contro! of the 
industry has created a firmer tone and there is much bull- 
ish talk. Sales have occurred at prices ranging from 19%c. 
up to 2l1c. 

Glycerin.—After a prolonged period of inactivity there 
has been business passing in dynamite at prices ranging 
from 63%c. to 64%c. A number of cars of soap lye have 
changed hands at 46c. and 46%c., basis 80 per cent loose 
at New York. Offers in the West have been reported at 
lower figures, but owing to shipping difficulties have not 
found buyers. 

Sodium Sulphide. facilities has re- 
tarded the movement and some spot lots have been avail- 
able at lower prices. Shipments from works, however, have 
held well and the market is approximately 4c., f.o.b., for 
the 60/62 fused material. 

Nitrite of lots have become rather scarce 
and sellers are now invariably holding for 35c. as a mini- 
mum trading level. The production has not been on a very 
elaborate scale of late and stocks are not abundant at any 
point. 

Nitrate of Soda.—So far on account of the Government 
purchase of 100,000 tons of nitrate for direct distribution 
to the farmers two cargoes have arrived at southern points 
—one at Charleston and one at Savannah, totaling in all 
13,000 tons. It is reported that the demand for this mate- 
rial has been much in excess of the amount available and 
the farmers have been eager purchasers at $3.75 per 100 
lb., f.o.b. cars, cash in advance. This situation has natu- 
rally tended to depress the outside market, and there has 
been very little nitrate moving. Importers have been quot- 
ing $4.50 for prompt and future shipments at all ports, 
but resales have been reported at $4.30 at various points. 

Acetic Anhydride.—The production is being taken over 
by the Government for the purpose of impregnating air- 
plane wings, with the result that there is very little mate- 
rial available on the open market. Production is confined 
to comparatively few sources as heretofore. 

Carbonate of Potash.—Offers are seemingly confined to 
the Japanese material and sellers ask from 95c. to $1.05. 

Cellulose Acetate.—Production at the moment is confined 
to possibly four sources, and these makers are turning their 
entire product over to the airplane service of the army on 
the basis of $4.50 for an 8-oz. bottle. 

Prussiates.—Considerable activity has been noted in yel- 
low prussiate of potash and some 10 tons changed hands 
at prices ranging from $1.22% to $1.25. At the moment 
sellers hold to $1.25 to $1.27%. Prussiate of soda has been 
firm at prices ranging from 37% to 38%. 


Outside brands have been 





Non-Ferrous Metal Market 


Monday, Feb. 25.—The interesting features during the 
past two weeks were the advance in lead and the continued 
scarcity of tin. There is nothing new in copper and zinc. 

Copper—The Boston News Bureau states that the total 
production of fifteen large companies was less in January, 
1918, than in January, 1917. This decrease is expected to 
continue for a short time, but during the latter part of the 
year substantial gains should be made. Copper prices re- 
main the same, as fixed by the Government. 

Tin—There is hardly any spot market for tin, as none is 
for sale, but futures are being purchased to a considerable 
extent, with April Straits commanding 74%c., May 72 to 
73c. and June 72 to 72%c. The situation as to shipments is 
no better, but American authorities are making every effort 
to have stocks released in London. 

Lead—The trust price of lead was advanced to 7.00c. on 
Feb. 11. Independents are asking 7%c. The market is 
quiet. 

Spelter—There is nothing new. Prime Western is very 
dull at 7%c. St. Louis and 7%c. New York. 

_Tungsten—Sales of wolframite have been made in con- 
siderable quantity at $20.00 for future shipment of off grade 
material up to $24.00 for high grade spot. 

Manganese Ore—There is a good demand and a premium 
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has been paid for foreign ore. The nominal quotation is 


$1.20 per unit, basis 48 per cent. 

Chrome—High prices have been asked for high grade 
chrome ore, with the nominal quotation at 1.50 for 45 per 
cent material at the Pacific: Coast. 


OTHER METALS 


Aluminium, Ib 

Bismuth, Ib 

Cadmium, Ib. 

Nickel, electrolytic, Ib 

Silver, oz. .. ‘ 

Platinum, oz . 
Palladium, oz ivenev ae , 137 00 
Cobalt, Ib. sities one ake 3.25-—3.50 
Magnesium, Ib. = ‘a y 
Quicksilver, Cal . 

Quicksilver, Mexican 





General Chemicals 


WHOLESALE PRICES IN NEW YORK MARKET, FEB. 21, 1918 


Acetic anhvdride ' jidiad 1.35 
Acetone, drums...... Nominal 
Acid, acetic, 28 per cent 5 

Acetic, 56 per cent 

Acetic, glacial, 99% per cent, oa 

Boric, crystals. . : ; 

Citric, ervstals 

Hydrochloric, Cc. P 

Hydrochloric, 20 deg 

Hydrochloric, conc., 22 deg 

Hydrofluoric, 30 per cent, in barrels 

Lactic, 44 per cent 

Lactic, 22 per cent 

Nitric, 36 deg. . 

Nitric, 42 deg. 

Oxalic, crystals. . 

Phosphoric, 47-50 per cent crude.. 

Phosphoric, ref. 50 per cent . 

Picrie ‘ ; 

Pyrogallic, resublimed 

Sulphuric, 60 deg 

Sulphuric, 66 deg 

Sulphuric, oleum (Fuming), ‘tank cars 

Tannic, U.S. P., bu 

Tartaric, orystals 

Tungstic, per lb. of W . 
Alcohol, sugar cane, 188 proof 
Alcohol, wood, 95 per cent 
Alcohol, denatured, 180 proof. 
Alum, ammonia lump. 
Alum. chrome ammonium 
Alum, chrome potassium 
Alum, chrome sodium. . .. 
Alum, potash lump 
Aluminium sulphate, technical. 
Aluminium sulphate, iron free. 
Ammonia aqua, 26 deg. carboys. . 
Ammonia, anhydrous. . ; 
Ammonium carbonate. . 
Ammonium nitrate. .. See (Fixed | price) 
Ammonium, agate domestic. . . . cas — .o7K— 
Amy! acetate ; pee wa — 
Arsenic, white ‘ _ “7 : ; — 
Arsenic, red - _ 6: — 
Barium carbonate, 99 per cent - 90.00 
Barium carbonate, 97-98 per cent. . . — 
Barium chloride - 
Barium sulphate (Blane Fixe, powder) 
Barium nitrate 
Barium peroxide, basis 70 per cent. ; 
Bleaching powder, 35 per cent chlorine. . 
Borax, crystals, sacks 
Brimstone, crude... ominal 
Calcium, acetate, crude. . 
Calcium, carbide 
Calcium chloride, 70-75 ewe cent, b Samed, hess 
Calcium peroxide . a 
Calcium phosphate 

Iphate 98-99 per cent 
phide 

ee tetrachloride. drums 
Carbonyl chloride (phongene) 
Caustic potash, 88-92 per cent 
Caustic soda, 76 per cent.... 
Chlorine, liquid 
Cobalt oxide 
Copperas 
Capper carbonate ‘ = 
Copper cyanide. . acl 
Copper sulphate, 99 per cent, large crystals... ... 
Cream of tartar, crystals. . 
Epsom salt, a 
Formaldehyde, 40 per cent... 
Glauber's salt... 
Glycerine, bulk, C 
Iodine, reeubliied 
Iron oxide... . 


Manganese dionide, U.S. P. 

M ium carbonate, technical . 
Nickel salt, single....... 
Nickel salt, double 

-  aeeeeed chloride 

Phosphorus. yellow 

Potassium bichromate............. babasbveaenunad 
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Potassium chlorate, crystals. . St eneeniadenel Ib. 41 — .42 
Potassium cyanide, 98-99 per eee a eee Ib. 2.50 — 2.75 
v6.5 iksdhecunne Gh0kbeas éeeeudedd Ib. 3.75 — 3.80 
Potassium muriate 80-85 p. c. basis of 80 p.c....... ton 340.00 — 350.00 
i  dctdndeatiassEnsaeescotereceees se Ib. 2a—_ .31 
Potassium permanganate (U. 8. P.)............ ~ 4.00 — 4.10 
Potassium prussiate, red... .... 2.6... s cece cece eens Ib. 2909 — 3.00 
Potassium prussiate, yellow. ............ sabtavekee 1.28 — 1.30 
Potassium sulphate, 90-05 p.c. basis 90 p.c... . .....ton Nominal 
i ntcnkedwene 6a6duneeees keane Ib. 39 — 39% 
Salammoniac, gray gran............ ,enuwan Ib. 154%— mY 
Salammoniac, white gran. seneeee vt abtuenudad Ib. 6 — .16 
SE cca né¢neh extents cenindinian® See 125 — 1.30 
EES EE EE ae: eee ....ton 25.00 — 26.00 
Silver cyanide, based on market price of silver. ...... on. a ay 
NS SRS Se aR, i eh aE — .574%— .58 
Soda ash, 58 per cent, light, flat. . : : . 100 Ib. 2.99 — 3.05 
Soda ash, 58 per cent, dense, flat. . ere CS 3.60 — 4.00 
Sodium acetate. .............. = , a * .164%— .17 
Sodium bicarbonate, domestic. ................ Ib. 02 4%— .03 
Sodium bicarbonate, English. ..................... Ib. -—— gas 
Sodium bichromate..................05. eee. .23%— .24 
SS rr ee Ib. o — .10 
i a cet ans vcd pagenedetdueweeeabl Ib. 24 25 
ts iedie teeeenconepeneeces a 40 — 41 
Sodium fluoride, commercial cen iccetesanun 17 — .18 
Sodium hyposulphite.................. EA: Ib. .02%— ace 
Sodium wee eT a e64s wad oecneaeeee 2.50 — ‘ 
i inet caes ane baeeebeeisd ...100 Ib. 4.50 — 4.60 
ee oh De on dwn wae dwreih Gal Ib. 3— .36 
ees cee tdhndbawnh , * Ib. 45 — .50 
Sodium phosphate.............. Kee Ib. “4 — 04% 
Sodium prussiate, yellow.............. seer = % 37 — .40 
Sodium silicate, liquid (60 deg.)........ — 03%4— 04% 
Sodium sulphide, 30 per cent., ertats.. Ib. 02% — .03 
Sodium sulphide, 60 one cent., waned. ~ * 0 — 05% 
a RR ea ; ee 0o— .06 
he cnn cece eee cabwenees — 25 — .35 
Sulphur chloride, drums. ............... Ib. o6— 0644 
Sulphur dioxide, liquid, in cylinders. .... . . viaje 6 .40 
Sulphur, flowers, sublimed.............. ‘ . .100 Ib. 3.85 — 4.40 
ho) don ecb badecchndcaanes ones Ce 3.70 — 3.85 
ob R en cece enaennet ...ton 35.00 — 37.50 
Tin bichloride, 50 deg..................5. eS Nominal 
ich cube detesucvasedbaewescdcnuds Ib. 7 — .90 
ee as seen anendeaheewe Ib. 25 — .30 
ene eign ey Nik eee saree Ib. 104%— ll 
RRR CER Se a , . Ib. Nominal 
id as et ueeebentes - % “4 — .16 
Zinc oxide, American ao Ib. ii — 14 
ives sidadubhikaho+eb0sdede'en . Ib. o— 07 
Coal Tar Products (Crude) 
Bensol, pure, water white................. gal. 35 — .40 
CO sess TP cgasve 
Toluol, pure water white......... rote gal. Nominal 
ylol, pure, water white. ................. cecoun 3 — .50 
Solvent naphtha, water white......... ware er 17 — -22 
Solvent naphtha, crude, heavy.......... gal. 13 — .16 
Creosote oil, 25 per cent... ............ oon 3 — .35 
Dip oil, 20 per cent................0005- ‘ 660 1 2o— .30 
sn nn cne kad e ees eeeresaeked ton 8.00 — 20.00 
Carbolic acid, crude, 95-07 per cent. anveseotGne Ib. 1.05 — 1.10 
Carbolic acid, crude, 50 per cent................... Ib. 6 — .65 
Carbolic re crude, 25 per cent....... aa = 3 — .38 
SEY Pf adctueseucdvescetncsediy Ib. 18s — .20 
Intermediates, Etc. 
I . 4 o cteteccontcceeanetes - 1.00 — 1.25 
Fy eer et tilled ei aduieampacnndh ee 1.60 — 2.00 
Alpha naphthylamine. . bawdwetahselewaneas -_ * ses — .60 
Aniline oil, drums extra..... consaniee -_ * .27—_— .28 
“ee Ib. 32 — a | 
Anthracene, 80 per cent. . - en Ib. 5 — .65 
tts oe ed ancwavennwens Ib. 4.50 — 5.50 
nck cebepeee see edewes . .Ib. 1.75 — 1.85 
Benszidine, sulphate............ asc 1.40 — 1.50 
Bensoic acid U.S. P............ ‘ 5 acne aie Ib. 5.50 — 5.75 
ee ee once secnacsenbecdGesdane Ib. 4.50 — 4.75 
in ale ona ck eckbee ceeetetheit Ib. 2.25 — 2.50 
I ED, . ccccconsccesseveeseceses Ib. 10.00 — 12.00 
Beta ae vw ten eencteceewdaeeeunebe Ib. 85 — .90 
Beta na — ape sublimed . . kdawéweneweedbul Ib. 2.65 — 
Dichlor datetiuseebe shee uceeeecneeunene Ib. 12— .18 
Hoe ethene Dive betiiends bes soeee ene dteece seul Ib. 4.00 — 5.00 
ER vie cvtedahanee Ib. 3 — .40 
n.d i Ch od ne cbetsdésereeneheceouee Ib. 40 — 42 
Dinitronaphthaline............. secoueveoeeennl Ib. 5 — .60 
TE cits den eageesmnes oné-vamiaee Ib. 55 — .60 
Pt oh beobeukseon eed Pe ee. Ib. 5o— . 55 
Dimethylaniline............... ovescenean Ib. 63 — .65 
Diphenylamine................ ; cunenekeanel ib. 1.00 — 1.10 
0 ee cvtccccceecesous Ib. 2.28 — 2.50 
Metaphenylenediamine. ........ a ecuteireal Ib. 1.85 — 2.00 
Monochlorbenzol.............. bey weaneneen GAGs Tb. 19— .22 
Naphthalene, flake............ baeaKenbenoneead Ib. -104%— ll 
Naphthalene, balls............ tcp ebeavenestedan Ib. 12 — .14 
Naphthionic acid, crude......... ieushnaniadgeaning Ib. 1.40 — 1.580 
Naphthylamin-di-sulphonic Pet actdesbianatasanene Ib. 1.00 — 1.10 
Nitro naphthaline............ ican ielbinetd acpi Ib. 45 — .50 
Nitro toluol peaneces Sib cased eedeckadassasaad Ib. no — .55 
Ortho-amidophenol. . jh wepeweeihaesene Ib. icon = cae 
Orthe-dichlor-benzol . , Seah wae tol Ib. 1 — .18 
ce ch hin 6 cacensunne sdeaebedsoabas Ib. 1.00 — 1.20 
Ortho-nitro-toluol....... pvbetavseeeesesebees Ib. -75 — 1.00 
idophenol deduce nereaeceeel Ib. 3.50 — 4.00 
Para-amido-pheno! ‘a sebaavedatackteveteee Ib. 4.00 — 5.00 
Para-dichlor-benzol ebadandentele Ib. 12 — 15 
Paranitraniline jiacencchisncsseekcaeeaeien Ib. 105 — 1.15 
EEE ERE SRS ERE Fi Ib. 1.50 — 1.60 
Paraphenylenediamine................-.seeseeeeee Ib 3.00 — 3.50 
Para toluidine...... . Ib. 2.28 — 2.50 
dp ccedectates endesnteeel Ib. 4.50 — 5.00 
i oe an cd nan ended én neseeiaaiel Ib. .534%— .55 
EL, a6 5 cia ce pabgeetanbeketesteeael lb. 6.00 — 7.00 
peeerein. pare. i dieuekathie iene tae kédkeeeedes aatele > == a 
i é ost hheehccignwencetenavahoaneens ; _- ; 
BEN sw ence cc escccrecscvccvececeecccccoeccsoeces > oe — et 
Ss . Doceccccccacesese cecvesesseses \. ° _— ° 
|e eepeaamnanatabhe epaieabaeeee Ge pg. 
cdi ccdaet ebecessesecocsscuresst Ib. 75 — .85 








Petroleum Oils 
Crude (at the Wells) 








ID x. 9:050dseccscccvonnavetecessccecve: bbl. 4.00 — 
Rs itp ec Gn ben . oul dee umedediie . + bbl. 2.8 — 
ie + woksus codasveevcseswsase .. bbl. 2.60 — 
ien.<ihaeheseeerennts bbl 2.38 — 
Lae indhédhedewd vtSerdiecs etaesaauch bbl. 2.08 — 
ee icin aioe vebeuesan 2.22 — 
Oklahoma and Kansas Les udistnn ie 0 ekedie eae 2.00 — 
aso. bnkvidauaun cdeunadeaexaan bbl. 2.00 — ..... 
Corsicana, Tex., — cee ewuaudaunenie bbl. 2.0 — a 
California....... Sintasmanee sane jeseeue bbl. 3s — 1.32 
Gulf Coast. . ae ee re os eke 1.00 — Se 
tow York. Fuel Oil 
SL GE «aes sa aeden 5 ict caveat ise wee eee , ll— ens 
gegen ta pbaagahe cara a met o .07K—  .10 
Oklahome-Kane . $id ndeh tiebhns 0 ebbie eee bbl. 1.50 — 2.35 
Thee uividd hundidn ahovesdeubatoentan bbl. 1.50 — 1.90 
Los Angeles” SS aE ae nT pa MAMAS SES bbl. eee 
IN s seweenedhedduasdokeddawaddnulan bbl. 1.45 — 
Gasoline (Wholesale) 
i os ccced shee @abeetardoadadkedbeameden gal. “a — 
i Ai hecckhehheck sitecdweeastenakabieeaeel gal. 2 — 
PDS « i100 Saeeentérnnddeissacnanceeateel gal. .26— 
ILLS & uWire bh fin aieel asthe dou nike aimee ie ae gal. 2 — 
te wdde dhipaeieddwawnhs adbeaixtewnan gal. 235 — 
Dd ichdbnus vdbsuabbwbissasadinkenel gal. 20— 
Lubricants 
Black, reduced, 29 gravity, 25-30 cold test......... gal. i9 — .20 
Cylinder, ith titan eakhéheeidnkaa hesbenent tel gal. “a .35 
Cylinder, dark............ ihe tebe tite eissoeeediae gal. 33 — 4 
COD... cccccecbeeeccecesececs gal. 36 — .37 
I is ai rd digs ae ealeGanein nana gal. 2— .30 
PL TNS. 6. 44 SR eke edd ddoscceasmenened gal. 2. — 22 
Flotation Oils 
(Prices at New York unless otherwise stated) 
ame GM, coun, BO, FOR. « occcccscesccocceses gal. “4 — 
Pine oil, steam distilled, sp. gr. 0.925-0.940......... gal. eB — . 
Pine oil,  ny—tg Fx distil 4 Mt odenewees ree wo .53 
Pine-tar oil, + ap. gr. 1.025- te gal. 3 — : 
Pine-tar oil, Lag = . 0.965-0.990 .. ... . gal. 40 — 
Pine oil, light, sp. gr. 0.950, tank cars, f.o.b. works. . gal. a7 — 
Pine oil, heavy, sp. gr. 1.025, tank cars, f.0.b. works gal. 26 — 
Pine tar, thin, sp. gr. 1.060-1.080.................. gal. 30 — 
Turpentine, cru ov . Sp. ar. 0.980-1.000. sien otal gal. 40 — 
Hardwood oil, f.o. b. Michigan, sp. gr. 0.960-0.990. gal. 19 — 
Hardwood oil, f.0.b. Michi . 8p. gr. 1.06-1.08..... eo 19 — 
Wood creosote, ref. f.0.b. Florida..........-....... gal. 31 — 
Vegetable and Other Oils 
China wood oil... .... ebb ekesensensedsessseteeess Ib .20%— 21 
i deccccadandbeatiewes sesbeda Ib .17%— .18 
an cs nn cine mp bninbiae aedeiein gal. 1.30 — 1.32 
Peanut oil, crude............ pie W easels te wweel gal. * fee 
kw gls a gal. 3 — : 
Rosin oil, fourth run.......... aaeawheeeneeel gal. eo — . 
SE CG, MEIER, oc cccncccccescecosceses Ib. .18%— .19 
I a pekinese anihuenesdndden annie gal. i> 
Miscellaneous Materials 
Barytes, floated, white, foreign.................... ton 40.00 — 58.00 
paryten, floated. FT “SS SSeepeqppenyas: ton 30.00 — 36.00 
7 GS MS wndctsresccccccctcccasvesesd Ib. 5 — 4 
sik ethsalnetiinedtbeedanadeceetccteseus Ib. 22— .30 
Chalk. light, precipitated, English .................. Ib. aatia® WE eens 
eldspar PRE LEE DRE LETS OPO Ee ton 8.00 — 12.00 
Fuller's earth, Ditstkéthedecesawe PEE 1.00 — 1.8 
Ozokerite, ON vcd copes caescccedeveecens Ib. 6 — .75 
Osokerite, American, petaed, iccainnedéiecaanll Ib. 75 — 1.00 
rs ced sesh cddadunereneeuwan Ib. 10 — 11K 
Rosin, ie eae jduy be Senedecereheadas bbl. 7.00 — ais 
Dththseteteatutpeséen¢-cdaeseedass ened ton 10.00 — 12.80 
os ie cnen kaha bseeteaceswede ton 15.00 — 22.00 
PG AEb hind cicanecaddnccedeneuseuneee Ib. “oo — .10 
Refractories, Etc. 
(F.0.B. Works) 
I, 6 nin cite rhdene wn Nominal 
Chrome cement, Grecian... Nominal 
Clay brick, Ist quality fireclay. st 50.00 — 55.00 
Clay brick, second quality............... 35.00 — 40.00 
NS EEE 30.00 — 35.00 
Magnesite, calcined........... 35.00 — 36.00 
Magnesite, Grecian, dead burned..............net ton 85.00 — 90.00 
Magnesia brick, Grecian, | eee net ton 135.00 — 140.00 
SE nnnn«dusneisenaebdakeabdsevetebes per 1000 50.00 — 60.00 
Ferroalloys 
aT: 15-18 per cent, carloads, f.o.b. 

L eee oa b 6e toerneaneedecéevescene ton 160.00 — 
aoe ich ha idikeh Gttanhewwk bh eeeuatwedl lb 18.00 — 
Ferrochromium, per Ib. of Cr... ....... 6.6 .6620000- Ib. 0o— ... 
Perromanganese, domestic............. son cagepail ton 250.00 — ... 

PeheRAheeSdseeecedeedennh ton 325.00 — ... 
aaa num, a dcceeenesseucenty Ib. 5.00 — ... 
Ferrosilicon, 75 per cent, f.o.b. N. Y............... ton ee.” See 
Ferrosilicon, 50 per cent, carloads, del., Pittsburgh...ton 165.00 — 175.00 
Ferrosilicon, 50 GOWER, COMOTRES. oc cccccesscece ton 100.00 — 175.00 
Ferrotungsten, 5-85 per cent, f.o.b. ee.. ..-Ib 82.85 — 2.45 
Ferrouranium, f.0.b. works, per lb. of U ere 7.0 — .... 
Ferrovanadium, f.o.b. works..............6.6000005 Ib. 4.00 — 5.00 

Ores and Semi-finished Products 
NO EE 0.05 best nnnh obseseees 2 once’ « 160 — 1.75 
Chrome ore, 48 per cent minimum, f.o.b. Cal., he 150 — ... 
Manganese ore, 48 per cent and over, per unit anebid ton 1.20 — ... 
M 80.00 — 100.00 
Mol 2.15 — ....- 
Tungsten, 4.00 — .... 
Uranium oxide, 96% 3.25 — 3.60 
Vanadium pentoxide, 99% 10.50 — ..... 
Pyritea, foreign... . . iceand 17 — 17% 
Pyrites, domestic... 23 — 30 
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Financial, Construction and Manufacturers’ News 





THE Four States MINING CoMPaNny, Ida- 


New Companies 


t AMERICAN ALLOY & CHEMICAL CorR- 
PORATION, Los Angeles, Cal. 
. To manufacture chemicals and allied 


D. B. Strawn is the princi- 


. pal incorporator. 
Capital, $1,000,- THe GALCONDA MINING COMPANY, 


‘ — Beesemey ler, F. 
B. J. Quinn, and J. 


THE ANACONDA Leap & ZINC COMPANY, 


S. Chivers, and O. C. Lasher. 
GIVENS MINING COMPANY, 
A. J. Haughey, 
Theodore Brough, Athens. 

H. Greerr & COMPANY, 
as = and allied 


W. N. Barnum, 
Greeff, New York. 


THe GREENFIELD LEAD & ZINC COMPANY, 
Greenfield, Okla. 


a general mining and milling of lead and 
B. Phillips, and J 


. manufacture chem- 
ATLAS DRAWN STEEL To u 


Dixon, an > > 
To manufacture various drawn steel. oe nd R. H 


Webster, Buffalo. 
MINES CORPORATION, 


Dohn, and H. E. 
THe AURORA SILVER - J. Eg. 

New York. Capital, ; Baker, Greenfield. 

in a general mining business. 

CoMPANY, New Cumberland, W. Va. 

i To operate a 


, 65 Cedar Street. 


THe BANKERS & Zinc COMPANY, 

Tue INTERNATIONAL IRON & STEEL Com- 
PANY, Augusta, Me. Capital, 
manufacture iron and steel 
, Augusta, is president and treas- 


To mine for lead and zinc 


Brouillard, Wapanucka, 
Best MINING COMPANY, 
To mine for lead 
: S. H. Lester, M. 
J. McLaughlin, and H. B. Callahan. 

Tue Bone-Dry Lime CORPORATION, James- 
. N. Y¥. Capital, 
facture commercial! fertilizer, etc 
Cc. _Lamberton, 
and A. Davis, aE, 


THe Inyo CHEMICAL COMPANY, 


ture chemicals and 
; H. W. Carr, Saginaw, Mich. ; 
Gardner, Reno. 

Boston, Mass. 
To manufacture dye- 


. Morris, and W. M. 
: JENNINGS & COMPANY, 

Cc. Dick, Utica; 

> ws 


Waldo Farrar, and C. Ww. Jennings, Bos- 


Tue BucKNER Process CoMPANY, Worces- 
> nee, Capttas, DRAWN STEEL COMPANY, 
allied specialties. 
, is the principal incorporator. 


A. M. Caste. & Company, Dover, Del. 
To manufacture tools 
iron and steel products. 
Tue CHLORINE PrRopuCTs COMPANY, New 
. To manufacture 
chemicals and kindred specialties. 
: S. B. Howard, ¢ : 
A. W. Britton, 65 Cedar Street. 


PAPER COMPANY, 


To manufacture drawn steel products. 
G. Bassett is the principal incorporator. 


LAWLESS BROTHERS PAPER MILL8s, Roch- 

N. Y. Capital, 

facture paper and paper Products. 
>, 


New York. Capital 


twine from hem 
W. Coemen, F. 
44 West Ninth Street. 


LIBERTY STEEL & 


. Fehr, and R. 8. S n, 
lows Falis, Vt. e anc traha 


S. Whitney and H. C. Founprigs Com- 
Fenton, Brattleboro. 

CLARK CouNnTy Om & Gas 
PANY, Montgomery, Ala. 
To manufacture gas and pr 
i Incorporators: J. M 

F. H. Grande, and C. T. McCarquadale. 


ons ‘eor7 


manufacture iron and steel products, etc. 


LORANE MINING & ROYALTY 
uce and refine 
mine for lead and zinc. 
Ray Thompson, C. C. Moses, J. 
berry and J. T. Gephart. 


THe LYON Soap Propucts COMPANY, New 
To manufacture 


CRE NT 
Plainfield, N. J. 
To manufacture colors al r "EQ “ete. 
. and Walter Alex- soaps and soap products. = 
. . J. E. McCullough, and L. §. 
Furman, 356 East Twelfth Street. 
MANUFACTURERS 
PANY, New York. 
manufacture chemicals, leather product, etc. 
Neuberger, H. Bur- 
and C. M. Chapman, 


ander. all of New York. 


CRESCENT mg awe ) Gpesmanre, 


Propucts Com- 
ate lead and zinc 


tors : J. A. peerenen, oO. 


"mecianil yo New 
To manufacture 
celluloid products. 


West Eighty -sixth Street. 


_ THe DIAMOND CHEMICAL COMPANY, Utica, 
N. Y Nominal capital, 

facture chemicals. 
Hill and H. J. Willett, Utica. 


THe ELLswortH MINING CoMPANyY, Mi- 


THe Mocut MINING COMPANY, 


lead and zinc. 
E. Sheets, T. F. Tate, and W. L. Buck. 

THe MONTANA CHROME MINING Com- 
PANY, Philadelphia, Pa. Capital, 
eral mining business. 
Hansell, Philadelphia ; 
Pimm Lan Ss. C. Seymour, Camden, 


Incorporators : F. 


ir a general lead and zine mining business. 
ee Weber, 


J. Propucts COMPANY, 
B. Elisworth, Joplin, i 


‘ $10,000. To manu- 
facture fertilizers from kelp, 
Frank Martin, George Cunning- 
. WwW. Tunsgate, Los 
Henning, Santa Bar- 


Bro own, Tulsa, and A. 


THE FLORENCE Pipe Founpry & i 


C MPANT, Philadelphia, Pa. am, Z. Jones, and 


THe New HAVEN IRON & STEEL COMPANY, 
New Haven Conn. Nominal capital, $9,000. 
To manufacture iron and steel products. 
William Alderman, Charles 
. A. and A. N. Alderman, New 


eod, 
Lane, Philadelphia. 
Vg wt ae N. J. 
me, Cogeenaseem, New 
*, manufacture 


Tue Nogequa CHEMICAL COMPANY, 
delphia, Pa. Capital, 











in the manufacture of chemicals and allied 
products. 


Tue ORETON COMPANY, Wilmington, Del. 
Capital, $100,000. To manufacture iron 
and steel products. 


THE ORGANIC Propucts & CoLoR Com- 
PANY, Elizabeth, N. J. Capital, $50,000. 
To engage in the manufacture of dye- 
stuffs and allied products. Incorporators: 
Hugo Helburn, Seymour M. Hermann, New 
York; and Charles B. Rasenberger, Brook- 
lyn. 

THE PARKER TIRE & RUBBER COMPANY, 
Dover, Del. Capital, $750,000. To manu- 
facture automobile tires and other rubber 
goods. Incorporators: M. L. Horty and 
K. E. Longfield, Wilmington. 


THE PEARSE ENGINEERING COMPANY, Ltd., 
Dover, Del. Capital, $100,000. To engage 
as chemical engineers. Incorporators: J. 
G. Gray, M. B. F. Hawkins, S. S. Adams, 
Jr., Wilmington. 


THe PoLLocK-BuRT PAPER COMPANY, 
Dallas, Tex. Capital, $10,000. To manu- 
facture paper and paper products. _ Incor- 
porators: Lawrence S. Pollock, S. Dreyfuss, 
and William J. Burt. 


ASHMEAD F. PRINGLE, Inc., Charleston, 
8. C. Capital, $200,000. To engage in the 
manufacture of fertilizers. Incorporators: 
A. F., E. H. Pringle, and Frank E. Barron, 
Charleston. 


THE QUENEIDA GRAPHITE CORPORATION, 
Birmingham, Ala. Capital, $3,000,000. To 
engage in the production of graphite. In- 
corporators: J. F. B. Baugh, Birmingham ; 
. D. Baker and J. P. Murray, Philadelphia, 

a. 

RENAUD & COMPANY, Inc., New York. 
Capital, $25,000. To engage in a general 
mining business. Incorporators: G. Renaud 
J. S. Galland, and D. J. Dowling, 20 Stuy- 
vesant Place, State Island. 


Tue SALICYLATE PRODUCTS MANUFACTUR- 
ING COMPANY, Newark, N. J. Capital, 
$25,000. To manufacture chemicals and 
allied products. Incorporators: A. C. Ull- 
man, Charles D. Wagler and William P. 
Murphy, all of Newark. 


THE SEMINOLE CHEMICAL COMPANY, New 
York. Capital, $100,000. To manufacture 
chemicals. Incorporators: M. Suesskind 
and I. J. Joseph, 1421 Madison Avenue. 


THE SEMINOLE VARNISH COMPANY. 
Tampa, Fla. Capital, $500,000. To manu- 
facture varnishes, _ etc. Incorporators : 
Gustave Tuschell, 144 Lafayette Street, 
Tampa. 


THE SMITHVILLE ORE CONCENTRATING 
COMPANY, Inc., New York. Capital, $70,000. 
To mine for ores of various kinds. Incor- 
porators: K. L. Alexander, M. Anelli, and 
E. Powers, 15 Broad Street, New York. 


LEOPOLD SONN & BROTHER, New York 
Capital, $30,000. To manufacture paper, 
paper boxes, and other paper specialties 
Incorporators: S. H. and F. and L. Sonn. 
132 Mulberry Street. 


THE STEEL SPECIALTY CORPORATION, Paw- 
tucket, R. I. Capital, $100,000. To manu- 
facture steel products. Incorporators: 
Fred A. Sweet, Walter A. Briggs and 
George E. Thurber. 


THe TANTEX LEATHER CORPORATION, 
Newark, N. J. Capital, $100,000. To en- 
gage in the manufacture of leather, leather 
roducts, etc. Incorporators: Charles L. 

ason, Harold Bouton and F. J. Israel, 
Newark. 

THe UNION STEEL PRODUCTS COMPANY, 
New York. Capital,. $100,000. To engage 
in the manufacture of steel products. In- 
corporators: R. Tally, and I. and M. Gor- 
don, 700 West One Hundred and Eightieth 
Street. 

THE UNITED STATES AND BRAZIL EXPORT 
COMPANY, Inc., New York. Capital, $10,- 
000. To deal in chemicals and dyestuffs. 
Incorporators: James W. McGovern and 
Joseph Gambaro. 


THE UNIVERSAL IRON PRODUCTS CoMm- 
PANY, Wilmington, Del. Capital, $1,200,000. 
To manufacture steel rails, iron bars, cul- 
verts, etc. Incorporators: M, Gehrman, 
William F. O'Keefe, and E. E. Wright, 
Wilmington. 


THE VALLEY MINING COMPANY, Miami, 
Okla. Capital, $150,000. To engage in a 
general mining business for the production 
of lead, zinc, ete. Incorporators: R. 
Price, J. A. Stokes. and H. Russell. 


THE WESTERN MAGNESIA PRODUCTS CoR- 
PORATION, New York. Capital, $10,000. To 
manufacture magnesia products. Incor- 
porators: V. W. Thor O. J. Heig and I. 
Vv. Weisdrob, 71 Broa way. 


THe D. L. Wiikorr Sree. Company, 
Pittsburgh, Pa. Capital, $50,000. To 
manufacture steel products. H. T. Fein- 
berg is the principal incorporator. 
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THe WILMINGTON SUGAR REFINING Com- 


PANY, Dover, Del. Capital, $15,000,000 
To manufacture and refine sugar and mo- 
lasses. Incorporators: Adolph and Earl 
Seeal, and Thomas B. Hall, Philadelphia, 
a. 


THe Wooppsrincge CERAMIC CORPORATION, 
Woodbridge, N. J Capital, $30,000. To 
manufacture fire brick, etc. Incorporators: 
N. Peter Jensen, P. P. Svhendorf and Wil- 
liam H. Prall, Woodbridge 





Construction and 
Operation 


Alabama 


ASHLAND. — The Crystalline Flake 
Graphite Company is making rapid progress 
in the construction of its new mill for the 
concentration of graphite and it is anti- 
cipated that operations will be inaugurated 


about March 15 
Arizona 
BISBEE.—The Dos Cabezos Gold Ridge 
Mining Company, with properties in Co- 


chise County, is planning for the immedi- 
ate construction of a new mill to have a 
capacity of 100 tons The company has 
been doing extensive development work at 
its mines, and it is estimated that the ore 
reserve is sufficient to supply the proposed 


new mill for about ten years 
PEARCE.—The Middlemarch Mining 
Company, about seven miles west of 


Pearce, has completed the construction of 
a new flotation plant, and will inaugurate 
operations at an early date. 

PRESCOTT.—Plans are being considered 
by the Consolidated Arizona Smelting Com- 
pany for the immediate enlargement of its 
smelter, the plant, when completed, to have 
a@ capacity of 2,500,000 pounds of copper 
per month. 

PRESCOTT.—The Locey Pabst Gold 
Mines Company has completed the instal- 
lation of new electrical equipment at its 
properties, and is planning for the imme- 
diate construction of a new mill to have a 
capacity of 100 tons daily. 

SAN XAVIER.—The Mineral! Hill Consoli- 
dated Mining Company is planning for ex- 
tensive development work at its properties 
in the San Xavier district, Pima County. 
The main shaft has been sunk to a depth 
of 500 feet, the ore that is being blocked 
out assaying 4 per cent copper. A new 
duplex electrical pump, capable of hand- 
ling 250 gallons per minute is now being 
placed, the power to be supplied by a 75- 
horsepower semi-Diesel Y-type engine and 
50-kw. generator 


Arkansas 


CONWAY.—Fire, on February 10, origi- 
nating in the lint room of the plant of the 
Conway Cotton Oil & Gin Company, caused 
a loss of approximately $20,000. 

FORT sMITH.—tThe Fort Smith Smelter 
Company, which is now operating three 
blocks of its four-block smelter at South 
Fort Smith, is planning to place the fourth 
block of the plant in operation at an early 
date. 

LITTLE ROCK.—The Southern Paint 
Manufacturing Company, manufacturer of a 
special roofing paint, is planning for the 
removal of its plant and offices from Cam- 
den to Little Rock. The company controls 
extensive lignite mines at Corcoran Spur, 
and through a special retorting process, 
produces a high grade carbon from the 
lignite, which carbon is used as a base for 
the company’s roofing paint, iron paint and 
darker colored house paints. 


California 


FRESNO.—The California Products Com- 
pany has awarded a contract for the con- 
struction of a new reinforced-concrete drier 
at its plant, which was recently destroyed 
by fire. The new drier is estimated to cost 
$60,000. The company is contemplating the 
construction of a new acid plant, concrete 
storage towers, and new elevator system. 
The Cahill-Vensano Company, San Fran- 
cisco, is the contractor. 


LOS ANGELES.—The Chemical Produc- 
tion Company is making rapid progress in 
the construction of a large new plant at 
Owens Lake, to be devoted to the manu- 
facture of soda ash. 

LOS ANGELES.—The Stauffer Chemical 
Company, manufacturer of chemicals and 
kindred products, is building a new plant 
on a site comprising about fifteen acres, 
recently acquired, to be devoted to the 
production of hydrochloric acid. The new 
works are estimated to cost about $100,000. 
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LOS ANGELES.—The Western Calcium 
Chloride Syndicate has completed the equip- 
ment of a large new plant for the man- 
ufacture of calcium chloride. 

SAN DIEGO.—The Steele Packing Com- 
pany is considering the lease of a large 
site on the tidelands at the foot of Jupiter 
Street, to provide for the construction of 
a large fish packing and reduction plant. 
The entire works are estimated to cost 
about $70,000. 

RANDSBURG.—The Yellow Aster Mining 
Company has commenced the operation of 
its old mill, which has been idle for some 
time, pending the completion of the new 
plant now in course of construction. De- 
velopment work at the mine has uncov- 
ered ore buried by the great slide of 1914, 
and in the new plant, which will be double 
the capacity of the former, the coarse prod- 
uct will be eliminated by screening, and 
the fine ore, containing practically all the 
gold, will be fed directly into the stamps. 
Pans are under consideration by the com- 
pany for the mining of its large bodies of 
low-grade ore by steam shovels or a cable- 
way excavator, and is considering the in- 
stallation of a set of ball-mills to replace 
the stamp mill. 


SAN FRANCISCO.—Fire recently partial- 
ly destroyed the plant of the Eagle Tanning 
Company, Vermont street and San Bruno 
avenue, with loss estimated at $50,000. 


PORTOLA.—The Anaconda Copper Com- 
pany is said to have completed arrange- 
ments for taking over the interest of the 


Plumas Copper Company in the Walker 
Mine, about 25 miles from Portola, for a 


consideration of $500,000. For the past few 
months the mine has been developed under 
the direction of the International Copper 
Company, and concentrate from the flota- 
tion plant has been shipped to the Tooele 
smelter. The flotation plant has a daily 
capacity of 160 tons. 
WASHINGTON.—The Washington As- 
bestos Company is planning to inaugurate 
operations in its mill at an early date. The 
company has been developing its asbestos 


claims all through the winter. 
AUBURN.—tThe Pacific Coast Mines 
Company has recently acquired title to 


the Dutch, Sweeney, and App mines, and 
is preparing plans for extensive develop- 
ment work. The company is considering 
the immediate construction of a large new 
mill to have a capacity of about 700 tons 
daily. Experiments have also been perfected 
for a special treatment for the sulphide 
ore. 
YERINGTON.—The 
Company is planning extensive develop- 
ment work at its mines in the Buckskin 
Mountain, near Yerington, and is consider- 
ing plans for the construction of a new 
flotation plant in the early spring. 


Kennedy Copper 


Colorado 


EU REKA.—Rapid progress is being made 
by the Sunnyside Mines Congemy in the 
construction of a new crusher plant and 
500-ton flotation works at its mines. 


PUEBLO.—The Colorado Fuel & Iron 
Company is planning to inaugurate opera- 
tions at an early date in its new by-prod- 
uct coke ovens at the Minnequa works, 
now in course of construction. The plant 
consists of two batteries of sixty ovens 
each, designed for sixteen-hour coke, to 
have a capacity of approximately 70,000 
tons of coal a month, with a coke produc- 
tion of 46,000 tons. The new plant, which 
will comprise the ovens, benzol works, 
coal washer, and other structures is being 
erected by the H. Koppers Company, Pitts- 
burgh, Pa., and is estimated to cost about 
$4,000,000. 

DENVER.—Plans have been perfected for 
the organization of the American Mineral 
Oil Company, which has acquired about 
1400 acres of shale fields and is planning 
for the construction of a large plant for 
the production of oil. M. Roeschlaub, 
Denver, heads the company. 


Connecticut 


STAMFORD.—The American Synthetic 
Color Company has filed plans for the con- 
struction of its proposed new two-story 
brick and concrete addition, about 30x130 
feet, on Sunnyside avenue. Contract has 
been awarded to Harold A. Parsons, Bank 
street, Stamford, at a price of 912,000. 


Delaware 


WILMINGTON.—The E. I. du Pont de- 
Nemours Company has awarded a con- 
tract for the construction of a new plant 
for the manufacture of wder and high 
explosives at Sattes, W. .. to cost about 
$10,000,000. The Thompson-Starrett Com- 


pany, 49 Wall street, New York, is the con- 
It is said that the company has 


tractor. 
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made arrangements with the War De- 
partment for the erection of two plants at 
Charleston, W. Va., and Nashville, Tenn., 
respectively, to have a capacity of about 
1,000,000 pounds of smokeless powder daily. 
combined. 

WILMINGTON.—The Ball Grain Powder 
Company, recently incorporated, will build 
a new one-story shell-loading plant at Mil- 
ler road and Thirty-second street. Pans 
for the structure have been prepared. 

WILMINGTON.—Fire on February 16, at 


the local recovery plant of the du Pont 
Powder Company, seriously damaged one 
of the buildings. 

WILMINGTON.—The plant of the Baldt 


Steel Company, which is engaged on work 
for the Government, was damaged to the 
extent of about $150,000 by fire, on Feb 
ruary 16 


Georgia 


ATLANTA.—Fire, on February 12, parti- 


ally destroyed the plant of the Southern 
Chemical Froducts Company, following an 
explosion. 
Idaho 
WALLACE.—Rapid progress is being 
made by the Spokane Metals Recovery 
Company in the construction of a new 


200-ton plant on Nine Mile Creek, about 
three miles from Wallace, and it is expect- 
ed to inaugurate operations at an early 
date. The equipment includes a flotation 
system and tables, the water of the creek 
and its mineral content being conveyed 
to the plant by a 5600-foot flume Cc LL 
Hewett is president and manager of the 
company 


Illinois 


CHICAGO.—The American 
pany, South Michigan 
a new tractor plant at 
two foundry buildings, assembling works 
machine shop, main manufacturing build 
ing, power plant, and auxiliary structure 
Plans for the work are being prepared 
The entire plant is estimated to cost about 
$150,000. . 

CHICAGO.—The Twin Tube & Rubber 
Company, South Michigan avenue, has filed 
plans for the construction of a new one- 


Tractor Com 
avenue, will build 
Peoria, to include 


story and basement works. Contract for 
the structure, which will be about 40x40 
feet, has been awarded. 


CHICAGO.—The Indian Refining Com 
pany has recently acquired property on 
Western avenue, between the right of way 
of the Atchison, Topeka & Santa Fe Rail 
road and the Illinois and Michigan Canal, 
for a consideration of about $20,000, as a 
site for the construction of a new com- 
pounding and distributing plant. 

GALENA.—The Blewett Mining Com 
pany, recently incorporated with a capital 
of $100,000, is planning for extensive de 
velopment work on its zinc ore properties 
about half a mile from Galena. Work has 
been started on a new shaft, and the com- 
pany is considering plans for the immediat« 
construction of a mill building. 


Indiana 


WHITING.—The Sinclair Oil Company | 
making favorable progress in the construc 
tion of its new local refinery. The compan) 
has made announcement that the laying 
of a pipe line from the mid-continent field. 
to Whiting has been practically completed 
This pipe line has been in course of con- 
struction for about two years, and is the 
second of its kind to cross the Mississipp' 
River, the Standard Oj] Company having 
laid the first one. 

GREENCASTLE.—The Indiana Portland 
Cement Company is having plans prepared 
for a new cement works to cost about $1 
000,000. The plant will include a ma! 
manufacturing building, cement mill, ma- 
chine shop, and auxiliary structures. Ada' 
Beck is president. 

INDIANA HARBOR.—Plans have_ bee! 
filed and contract awarded by the Stand 
ard Forgings Company for the constructioc! 
of a new addition to its plant to cost abov'! 
$15,000 

Iowa 


MUSCATINE.—Plans are being prepare! 
by the Continental Serum Company for t!: 
construction of a new plant to replace '' 
laboratories recently destroyed by fire. T! 
new works will be located on the site 
the former plant in Park Place. and «'* 
estimated to cost $50,000. Dr. S. E. Houk = 
head of the company. 

OAKVILLE.—The Hall Air Lock Co 
pany has completed arrangements for the 
leasing of a large foundry building at Gra’ 
ville, I)., for the manufacture of its pro'- 
ucts. 


March 1, 1918 


Kansas 


FREDONIA.—The Fredonia Oil & Gas 
Company, the Sunshine Oil & Gas Company 
and other large oil interests, are said to 
be considering a site in Fredonia for the 
location of a large new oil refinery. 


Maryland 


BALTIMORE. — The Continental Can 
Company, Keyser Building, has had plans 
prepared for the construction of a new two- 
story addition, about 35x100 feet, to its 
works at Orangeville. 


BALTIMORE.—Plans are being prepared 
by the H. E. Crook Company, Inc., Light 
street, for the reconstruction of its ship- 
building plant at Locust Point recently par- 
tially destroyed by fire with loss estimated 
at $50,000. Howard E. Crook is president. 


HAVRE DE GRACE.—The Atlas Powder 
Company has awarded a contract to the 
Ley Construction Company, Pittsburgh, 
Pa., for the erection of a large new chemi- 
cal manufacturing plant, comprising from 
thirty-five to forty concrete buildings, in- 
cluding power house, administration build- 
ings and manufacturing units, together with 
housing and tracking facilities. The entire 
works are estimated to cost approximately 
$5,000,000. 

LUKE.—The West Virginia Pulp & Paper 
Company has completed plans and specifi- 
eations for the proposed new plant which 
it will erect for the Government to be 
devoted to the manufacture of industrial 
alcohol and other chemicals from pulp and 
paper mill waste. The new works are esti- 
mated to cost about $3,000,000. 


Massachusetts 


CAMBRIDGE.—Fire recently partially de- 
stroyed the plant of the American Hard 
Rubber Company, Potter, Pinney and Ninth 
streets, with loss estimated at $30,000. 

FITCHBURG.—The core department and 
main foundry building of the Fitchburg 
Foundry Company were recently damaged 
by fire, with loss estimated at about $5000 
M. J. Perault is manager 

BOSTON.—The works of the Plant Leath- 
er Company, 113-17 North street, were re- 
cently partially destroyed by fire, with loss 
estimated at approximately $30,000. The 
company was engaged on Government con- 
tracts 


Michigan 


GRAND RAPIDS.—The St. Paul Pioneer 
Press & Dispatch Company is making rapid 
progress in extensive improvements in its 
local paper manufacturing plant, to in- 
crease the capacity by approximately 40 
per cent. Included in the work is the con- 
struction of a new power house, the instal- 
lation of new generating and manufactur- 
ing devices and a new 750 horsepower elec- 
tric generator. Improvements have been 
made in the grinder room, and a new cylin- 
drieal barker has been installed. 

SAGINAW.—The Northwestern Glass 
Company is planning to inaugurate opera- 
tions in its new local plant about March 
15. About 200 hands will be employed for 
initial operations. W. G. Edmonds is sec- 
retary and treasurer. 


Minnesota 


MINNEAPOLIS.—The Minneapolis Steel 
& Machinery Company has taken out a 
building permit for the construction of a 
new factory building at East Twenty-ninth 
street and Snelling avenue, to cost about 


#28.000 
Mississippi 


LAUREL.—The plant of the Laurel Oil 
& Fertilizer Company was partially de- 
stroyed by fire recently with loss estimated 
at about $55,000. It is said the damaged 
sections will be immediately rebuilt. 


Missouri 


ST. LOUIS.—The American Manufactur- 
ing Company, 1026 South Eleventh street, 
has had plans prepared for the construction 
of a new one-story brick and concrete ma- 
chine shop, about 60x70 feet, at its works 
at East St. Louis, IL, to cost about $30,- 
wm 

ST. LOUIS.—Fire recently damaged build- 
ines Nos. 9 and 13 at the plant of the Mal- 
lineckrodt Chemical Works,. manufacturers 
of chemicals and allied products. 


ST. LOUIS.—The_ St. Louis Malleable 


Castings Company, Conduit avenue, is con- 
sidering the construction of a new plant 
to cost 


about $50,000 
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Montana 


HAMILTON.—The Ravalli County Sugar 
Company, which was recently organized to 
take over the interests of the Montana- 
Utah Sugar Company, has postponed the 
construction of its proposed new sugar fac- 
tory which is estimated to cost about $750,- 
000, due to the scarcity of labor and ma- 
terials in this section. V. L. Arnold is local 
manager. 


Nevada 


ROCHESTER.—The United States Smelt- 
ing, Refining & Mining Company has com- 
pleted arrangements for the taking over 
and operation of the mines of the Nenzel 
Crown Point Mining Company. The United 
States company is planning for the con- 
struction of a new mill at the properties 
and extensive development work. 

TONOPAH.—The Belmont Wagner Min- 
ing Company is making rapid progress in 
the construction of a new 300-ton mill at 
its mines, and it is anticipated that the 
new plant will be in operation by March 
iS 


New Jersey 


JERSEY CITY.—The George H. Segal 
Company, 139 Logan street, manufacturer 
of chemicals, is planning for the reconstruc- 
struction of its plant recently destroyed by 
fire. 

JERSEY CITY.—The Zibell Damp Resist- 
ing Paint Company, 273 Water street, New 
York, has acquired local property consist- 
ing of six city lots on Culver avenue and 


four lots adjoining on Fisk street, as a, 
site for the construction of a large new 
plant. 


HOBOKEN.—Robert Mayer & Company, 
Clinton street, manufacturer lithographic 
inks, ete., has acquired the property of the 
Prana Carbonic Syphon Company, about 
50x100 feet, at Eleventh and Adams streets, 
to be used as an extension to its works. 

NEWARK.—The Verona Chemical Com- 
pany, Verona and Riverside avenues, has 
taken out a building permit for the con- 
struction of a new one-story brick exten- 
sion to its plant. 


KEARNY.—tThe Blast Furnace Products 
Corporation, recently incorporated in Dela- 
ware, has acquired the plant formerly oc- 
cupied by the New Jersey Zinc Company 
on the Hackensack River, adjoining the 
Newark Plank Road, Kearney, comprising 
about 12% acres, for a consideration said 
to be about $350,000. The property has a 
frontage of 930 feet on the river, and is 
about 915 feet deep, and it is said that the 
company will use it for the establishment of 
a new works. 


RIDGEFIELD PARK.—The British-Amer- 
ican Chemical Company, 52 Vanderbilt av- 
enue, New York, is planning for the con- 
struction of new additions to its plant at 
the site of the Tennessee Copper Company, 
recently acquired. 

PLAINFIELD.—The Niles-Bement-Pond 
Company, manufacturer of machine tools, is 
planning for the erection of two new plant 
buildings at its works to cost about $40,- 


000. The company is also having 
plans prepared for its proposed new 
plant on the Kearny meadows near 
Kearny, on property recently purchased. 


The works will consist of a group of one 
and two-story buildings. comprising ma- 
chine shops, riveting works, erecting shops, 
etc., and will cost about $2,000.000. The 
plant will be used for the manufacture of 
erares industrial locomotives, and other 
specialties. 

EDGEWOOD.—The United States Gov- 
ernment has announced plans for the con- 
struction of a large plant for the manufac- 
ture of gas, to cost about $35,000,000 


New Mexico 


MOGOLLON.—The Socorro Mining & 
Milling Company is making rapid progress 


in the erection of its new mill, and it is 

anticipated that operations will be in- 
augurated around May 1. 
New York 

NEW YORK.—The Imperial Chemical 


Manufacturing Company, 135 West Twentv- 
third street, has leased roperty at 382 
Lafayette .street, to provide for increased 
capacity. 

BROOKLYN.—Charles Pfizer & Com- 
pany, 11 Bartlett street, manufacturers of 
chemicals, ete., have awarded a contract 
for alterations and improvements in its 
plant on Gerry street, near Harrison street, 
to cost $15,000. 

BROOKLYN.—The National Lead Com- 
pany is having plans prepared for the con- 
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struction of a new five-story plant, about 
95x210 feet, at Marshall, John and Gold 
streets. The new works are estimated to 
cost $250,000. 

MECHANICVILLE.—Contract has been 
awarded to the Fuller Construction Com- 
pany, New York, for the erection of the 
proposed new plant for the Government to 
be constructed near the plant of the West 
Virginia Pulp & Paper Company. The new 
works will be devoted to the manufacture 
of acetone, which is used in connection 
with varnish for the coating of aeroplane 
wings. 

LOCKPORT.—The Upson Company, man- 
ufacturer of wall board, has acquired the 
plant of the St. Clair Paper Company, 
Capac, Mich., and is planning to dismantle 
and remove adjacent to its local plant. The 
consideration was $150,000. The addition 
will be used for the manufacture of a new 
fibre product, and will give employment to 
about 250 additional hands. 


BUFFALO.—The Great American Chem- 
ical Company, manufacturer of chemicals 
and allied products, has taken out a build- 
ing permit for the erection of a new fac- 
tory building to be located at 284 South 
Park avenue, to cost about $9000 


North Carolina 


GASTONIA.—Fire recently destroyed a 
portion of the plant of the Rhyne Roller 
Mill Company, East Gastonia, with loss es- 
timated at $10,000 

LEXINGTON.—The Natural 
Products Company, recently incorporated 
with a capital of $350,000, has completed 
arrangements for the development of about 





Chemical 


500 acres of feldspar deposits in Mitchell 
County. Contracts have been awarded for 
the necessary mining machinery and for 


the chemical equipment for the extraction 
of potash from the feldspar rock. 

RALEIGH.—The Empire Steel Company 
is planning for the immediate construction 
of a large new steel plant to have an initial 
capacity of 100,000 tons. The works will 
comprise a blooming mill, bar mill, tube 
mill, and laboratories, with a 10,000 horse- 
power electric plant. For the present the 
company will specialize in the production 
of seamless tubes but are planning for a 
general steel and iron business. John S 
Long is president. 


Ohio 


CLEVELAND.—The Monarch Brass Com- 
pany, 1621 East Forty-fifth street, has 
awarded a contract for the construction 


of a new one-story foundry, about 90x100 
feet, to cost $12,000. 
CLEVELAND. — Contracts have been 


awarded by the Bowler Foundry Company, 
1688 Columbus Road, for the construction 
of a new foundry building, about 75x200 
feet, to cost $40,000. The company special- 
izes in the production of iron castings. 
SANDUSKY.—The Ohio Tread, Tire & 
Manufacturing Company, which recently 
established new offices in the Lawrence 
Building, is planning for the construction 
of a large new local plant. 
TOLEDO.—The Rex Spray Company, 
manufacturer of arsenate of lead, recently 
suffered a loss of about $15,000 on buildings 
and $50,000 in machinery, etc., in connec- 
tion with a fire at its plant. 
YOUNGSTOWN.—The Sharon Steel Com- 
pany, which recently took over the plant of 
the Youngstown Iron & Steel Company, 
has acquired the furnaces of the Iron & 


Steel Company, Lowellville, for a con- 
sideration said to be $3,000,000. The com- 
pany is planning to increase .its capital 


from $10,000,000 to $15,000,000, and is con- 
sidering the construction of additional blast 


furnaces. 
Oklahoma 


PICHER.—The Producers’ Mining Com- 
pany is considering plans for the immediate 
eonstruction of a new 300-ton concentrat- 
ing plant on a 40-acre tract of lead and zinc 
properties recently acquired. L. V. Hivick, 
Oklahoma City, is president. 

TULSA.—The Republic Refining Com- 
pany is planning for the construction of a 
new 2500-barrel oil refinery at Jennings. It 
is said that a pipe line will be laid from 
Jennings to the Cushing field by way of the 
Quay plant, which will serve the proposed 
refinery. 

MIAMI.—The Federal Lead & Zinc Com- 
pany has awarded a contract to Henry M. 
Martin, Miami, for the construction of a 
new 300-ton plant. The company has been 
doing extensive development work on two 
of its leases, one of 20 acres and another 
40 acres, and the new plant will be located 
on a blocked-out site on the 20-acre lease. 
The estimated cost is $85,000. 
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Oregon 


GRANTS PASS.—The Gold Hill Manga- 
nese Company, recently incorporated with 
a capital of $1,000,000, is planning for the 
developing of its four claims on Shan 
Creek, six miles from Rogue River, includ- 
ing the installation of crushers, jigs, water 
motor, stamp mill, saw mill, and auxiliary 
apparatus. 

PORTLAND.—fire recently destroyed 
the plate room at the plant of the North- 
west Steel Company decreasing the opera- 
tion of the works by about twenty-five per 
cent. The damage is estimated at about 
$35,000. The company will commence the 
rebuilding at once. J. R. Bowles is presi- 
dent. 


Pennsylvania 


GLENSHAW.—The Glenshaw Glass Com- 
pany has commenced the reconstruction of 
its one-story plant, about 75x100 and 50x100 
feet, respectively, recently destroyed by 
fire. 

PHILADELPHIA.—The Philadelphia Pa- 
per Manufacturing Company has acquired 
property adjoining its plant on River road 
in the Manayunk section for a considera- 
tion of $25,000. It is said the new prop- 
erty will be used for extensions. 

PHILADELPHIA. — The Nitrogenous 
Chemical Company is having plans pre- 
pared for the construction of a new one- 
story brick and concrete plant at Thirty- 
seventh and Tasker avenues, to be devoted 
to the manufacture of sulphuric acid. 


PHILADELPHIA.—The United States 
Conditioning and Testing Company has 
completed its enlargement plans at its 
chemical laboratory, to provide for in- 
creased capacity. 

HUNTINGTON.—The Aetna Explosives 
& Chemical Company is planning for the 
immediate construction of new additions 
to its plant at Mount Union for the manu- 
facture of smokeless powder. The exten- 
sions are estimated to cost 9500,000. The 
new plant will be especially adapted for the 
manufacture of dyes and chemicals after 
the close of the war. 


PITTSBURGH.—Fire recently caused a 
loss of about $25,000 in the plant of the 
United States Glass Company, Winnebago 
street, South Side section, Factory A. 


Texas 


TOYAH.—The Toyah Texas Sulphur 
Company, recently incorporated with a cap- 
ital of $350,000, is planning for the imme- 
diate development of about 600 acres for 
the production of sulphur. A large new 
plant will be erected. James C. Buchanon 
is president. 

EL PASO.—The Kansas City Smelting & 
Refining Company has completed extensive 
improvements at its local plant at an esti- 
mated cost of about $1,000,000, including a 
new copper blast furnace, two new con- 
verters and new mechanical ore conveyor 


Utah 


MARYSVALE.—The American Agricul- 
tural Potash Company has inaugurated 
operations in the second alunite potash mill 
of the Florence Mining & Milling Company, 
and two additional mills are now in course 
of construction. 


SALT LAKE CITY.—The Standard Oil 
Shale Company is planning for the con- 
striction of a large new plant at Elko com- 
prising a new refinery and a distillation re- 
tort with a daily capacity of about 100 tons. 
Professor Otto Stahiman is consulting en- 
gineer for the company. 

FISH SPRINGS.—Daniel Livingston, J. A. 
Rich, and associates, have acquired the 
plant and properties of the Utah Mining 
Company, and are planning for the con- 
struction of a new concentrating plant 


Wisconsin 

MILWAUKEE.—The George H. Smith 
Steel Casting Company has taken out a 
building permit for the erection of a new 
foundry and office building at Clinton street 
and Greenfield avenue, to cost $50,000. 

ANTIGO.—Mayer Brothers, specializing 
in the manufacture of power hammers, have 
taken over the plant of the Kaukauna Ma- 
chine Works, and have filed notice of a 


change in its corporate name to the Kau- 
kauna Machine Works Company. 


Canada 


KIRKLAND, ONTARIO.—The Teck- 
Hughes Mining Company is making exten- 
sive improvements in its mill to increase 
the capacity and improve the recovery. 


PORT MOODY, B. C.—The Aetna Steel 
Works are planning for the installation of 
a new six-ton electric smelter furnace. 

PRINCETON, B. C.—The Canada Copper 
Company is planning for the immediate 
construction of a new 3000-ton concentrat- 
ing plant. Power for the operation of the 
works will be furnished by the West Koote- 
nay Power & Light Company, Trail, which 
will extend its electric transmission sys- 
tem to this plant. 


ANYOX, B. C.—The Granby Consolidated 
Mining, Smelting & Power Company, is 
making extensive improvements at its lo- 
cal copper mines, including the installation 
of new converters to increase the capacity 
from 75,000 to 85,000 tons per month. The 
company is also constructing by-product 
coke ovens at the plant to have a capacity 
of 350 tons of coke and 500 tons of coal 
daily. The work is estimated to cost $1,- 
500,000. 





Trade Notes 


GRASSELLI CHEMICAL EARNINGS. — The 
Grasselli Chemical Company reports that 
net earnings for the year 1917 of approxi- 
mately $4,300,000, against $9,935,000 in 
1916, $4,859,000 in 1915 and $1,680,000 in 
1914. The stockholders have voted to ap- 
prove the proposal to increase the stock to 
$50,000,000, of which $35,000,000 will be 
common and the remainder preferred. 


GENERAL CHEMICAL EARNINGS.—The Gen- 
eral Chemical Company saved a net profit 
last year of $7,671,181 from a gross return 

mounting to $11,694,686, after setting aside 

$1'800,000 for Government war taxes and 
making substantial reservations for insur- 
ance and depreciation. In 1916 the profit 
was $2,024,000 larger, although taxes then 
were much smaller. e surplus for 1917 
after dividends had been paid was $4,320.,- 
160, and the total surplus was $15,719,170, 
against $11,399,010 a year before. 


ERICHSEN SHEET MeETAL TESTING Ma- 
CHINE.—Herman A. Holz, 1 Madison Ave- 
nue, New York, owner of the American 
rights ‘to the Erichsen patent, announces 
that the patent was reissued to Mr. Erich- 
sen on Jan. 8, 1918 (No. 14,421). 


MINERALS SEPARATION NORTH AMERICAN 
CORPORATION announce the removal of 
their San Francisco office and testing lab- 
oratory from the Merchants Exchange 
Building to 220 Battery Street, where they 
have established an ore-testing works. 


THe AspesTtos PROTECTED Metal Co. of 
Pittsburgh announces the removal of its 
Boston office to the State Mutual Building, 
to be in charge of Mr. William H. Cum- 
mings. 


AMERICAN NAMES FOR AMERICAN DyEs,— 
John Campbell & Co., 75 Hudson Street, 
New York, have issued a pamphlet on colors 
in which pertinent recommendations are 
made for the American dyestuff industry. 
The concluding part of the pamphlet says: 

“Every American manufacturer of dye- 
stuffs should give to his colors an appropri- 
ate name. We should get away from the 
habit of he to American colors by 
foreign names. n a comparatively short 
time we have produced colors that are 
equal to, and in many instances better than, 
the so-called German standards. It is only 
a question of time when the fastest, rarest. 
and most intricate dyes will be produced in 
this country. 

“Now, the American consumer will never 
willingly put himself in the sition he oc- 
cupied when the war shut the supply of 
German colors. He realizes the necessity 
of having a dependable source of supply at 
home, and the only way this can be done is 
for the consumer of dyes to support the 
American dyestuffs manufacturer. No 
American mill man should use the German 
trade words for the names by which he 
has known colors in the past. To do so 
would be playing right into the hands of 
the German business propagandist. There- 
fore, let us be loyal to everything American, 
and among other things designate the 
American colors by their American names.” 

LOw-VISIBILITY PAINTs.—The latest issue 
of Graphite, the house-organ of the Jos. 
Dixon Crucible Co. of Jersey City, states 
that commercial ships are now also painted 
so that they blend with misty weather and 
with the horizon. The company manufac- 
tures natural and olive green silica-graphite 
paints for this purpose. 

THe Hoicrort & LANe Co., Detroit, Mich., 
which has built core and mold ovens for the 
H. M. Lane Co., also of Detroit, has changed 
its name to Holcroft & Co. They will con- 
tinue as a purely contracting organization 
and have made arrangements with the H. 
M. Lane Company for their en ineering, 
consulting and drafting work. The opera- 
tions of the two companies, however, have 
been entirely divorced, and Holcroft & 








Company are now located at 555 Book 
Buiiding, Detroit, Mich. The latter com- 
cee | also makes open-hearth and miscel- 
aneous metallurgical furnaces. 


Driver-Harris CoMPANY, Harrison, N. J., 
on the night of Jan. 31, suffered a loss of 
fire of their insulated wire and electrical 
cord departments. These buildings have 
been completely destroyed. The company’s 
business in production of resistance ma- 
terials, castings, cold rolled strip, nickel 
— and other products is not interfered 
with. 


New OFFICE FOR NATIONAL ANILINE.—A 
new office building at 21 Burling Slip, New 
York, will be occupied about ay 1, 1918, 
by the National Aniline & Chemical Co., 
whose office at present is at 244 Madison 
Avenue. The new building, acquired through 
the Century Colors Corporation, one of the 
constituent companies of the National 
Aniline & Chemical Company, Inc., has long 
been known as the best equipped and most 
modern of dyestuffs headquarters anywhere 
outside of Germany. Prior to the war it 
was the headquarters for the distribution of 
dyes produc in Germany by Leopold Cas- 
sella & Company. But whereas during this 
period but four stories were used for office, 
laboratory, and clerical purposes, the Na- 
tional Company, together with the Century 
Colors Corporation, will occupy the entire 
ten floors for these purposes, in a_ thor- 
oughly re-equipped building, with the en- 
trance on Burling Slip. It is near the main 
offices of the General Chemical Company, 
the Barrett Manufacturing Company, the 
New Jersey Zinc Company, and other great 
chemical concerns. 


FINE PLATINUM Wire.—The Richardson 
Research Laboratory of Cleveland an- 
nounces that it has succeeded in making a 
fine platinum wire to take the place of 
spider web for cross hairs in telescopes, etc 
Platinum wire shipped to their customers 
recently is reported to be 0.000975 in. in 
diameter. 

Tue Duriron Castincs ComMPaNy of 
Dayton, Ohio, manufacturers of Duriron, 
acid-alkali-rust-proof apparatus, announces 
the removal of its Chicago office to the Har- 
ris Trust Building, to continue in charge 
of Mr. George A. Cocup. 

GOLDSCHMIDT COMPANIES COMBINE.—An- 
nouncement is made that the business of 
both the Goldschmidt Detinning Company 
and the Goldschmidt Thermit Company wil) 
hereafter be conducted by the “Metal and 
Thermit Corporation” with general offices 
at 120 Broadway, New York. These two 
concerns have been practically combined for 
the last two years and have occupied joint 
offices at the above address. The combina- 
tion, which is controlled exclusively by 
Americans, has now been put in more 
permanent form as it is felt that this wil! 
tend towards greater efficiency and co-ordi- 
nation of effort. 

The detinning department of the Meta! 
and Thermit Corporation will carry on one 
of the largest industries of its kind in the 
world, i. e., the recovering of tin from tin 
scrap. Approximately 100,000 tons of tin 
scrap is treated yearly by this department 
and the recovery approximates the equiva- 
lent of 2000 gross tons of metallic tin. The 
eutput of this branch of the corporation 
consists of pig tin of a quality equalling 
Straits tin, tetrachloride of tin and detinned 
billets, the latter being the iron scrap after 
the tin is removed. 

In addition to its line of carbon-free metals 
and alloys, the company produces pure 
tungsten powder in very considerable quan 
tity. It is also selling agent for the output 
of a large plant in the middle West pro- 
ducing 50 per cent electric furnace ferro 
silicon. 

The Thermit welding proces is used by 
many of the railroads in the United States 
and Canada for welding broken locomotive 
frames and other heavy sections. It is 
also used very extensively by the different 
steel mills for welding broken equipment. 
such as rolls, pinions, crank shafts, etc 
The process is extensively employed for the 
welding of rails for trolley lines, the weld- 
ing of broken sternposts and rudder frames 
of EA 

The Metal and Thermit Corporation oper 
ates four different plants located respec 
tively in Jersey City, Chrome, N. J., Wyan- 
dotte, Mich., and East Chicago, Ind. Th« 
Chrome and East Chica plants are de- 
voted to the detinning industry ; the Wyan- 
dotte plant to the production of liquid 
chlorine, and the Jersey City plant te the 
Thermit products, including welding mate 
rials, carbon-free metals and alloys and 
pure tungsten powder. The corporatio 
operates branch offices and welding shops 
in Pittsburgh, Chicago, San Francisco and 
Toronto. 

The following are the officers and direc 
tors: W. T. Graham, Edgar L. Marston 
Daniel G. Reid, F. S. Wheeler, Hubert E 

F. H. Hirschland, E. L. Ballard 
L. A. Welles, Charles F. Dane, Philipp 
Gensheimer, Fred W. Cohen. 
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